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Now in development, the first practical, vertical take-off and landing 
(VTOL) aircraft for everyday personal. and commercial use. 


yu 


e 


SAFE, EASY то FLY-- A doralic stabilization ; 22 QUIET ! OPERATION — The aircraft's unique | 
and а redundant computerized control System. = 7 ЛЫН. propulsion system, combined with state- 


make engt the acral very simple . ..evenfor of-the-art gas turbine technology, generates 
۰ : a We NN ud extremely low acoustical and 2 signatures. 


.. EFFICIENT—Although having true VTOL (Vertical 
-Take-Off and Landing) capabilities, the-aircraft- 
exhibits. very favorable fuel economics of approxi- 
mately 15 PMPG passenger miles per байл 


oo and ету 0 use а BE m is: : 
readily available fuels. лка ci 


^ Е 5 5 E: 2 noit 9 TE | S - ^ Hass D 
i aar i E Я 3 - at : 5 ; 2 Uu o ғ- 
ie "ee лад. * A 4 2, : za 2 + қ 
L т = ^ 4 5 ux 5 : ; , 
мі Pun k E ШЕ 1:7 t Ex d "sd kN ge 1 ? 5 n 
ж B г: LI г. 1 | 
; | 


1KD9-WQA-63F 1 


2 The WHAT'S NEW magazine | r 


Science 


SEPTEMBER 1986 founded in 1872 /voi 229. No. 3 
Highlights of this issue 


74 
Stealth—first glimpses 
of the invisible aircraft 
under construction 


A picture emerges of the top-secret U.S. war 
planes being designed to penetrate enemy radar. 


92 
Solving the puzzle 
of El Nino 


Researchers predict another cataclysm in 86 
as they seek the key to global weather disasters. 


90 
The homeostatic home 


This high-tech house maintains itself through a 
computerized network—it even calls in repairs. 


96 
Four ways to an add- 


оп air-lock entry 


Build handsome enclosures that keep heat and 
cool air inside your house—and save money. 


Cover painting by Barry Bichler 


The What's New Юідеѕї........................................ 60-70 


Science and Technology 


Computers and Electronics 


3 


Cars and Driving 


Car test: hot coupes ................................24 
at's new for your car . 


Photography 
What's new in photography ........................2..........Һ46 


Recreation | 
Whats new iñ recreation sons 


Home, Shop, and Yard 


Special Section: 
New Products for Home and Shop ................... 


Plans and Projects 
Four ways to an add- on air-lock entr 


Home Energy Management 
Alternate-ener ADSWOTS earssnkxxxazaixtuiazukx к ек HA AER ARE 


Car Care 
“бау, Smokey—” ... 


Additional Features 


z Dork РТИ 4 
Wordless workshop VEREOR зд: 


POPULAR SCIENCE BUSINESS AND EXECUTIVE OFFICES: 340 Mocison Aye New York NY 10017. EDITORIAL OFFICES: Acicress contributions to Popular Science Patona Dept. 380 Масис Aue, New York NY 10017. We ore not responsible for loss of 
unsocitec guernes Гуса ТЕЬ, or other гаса атаса. They wil nof be returned unes accompanied Ey return: postage. kechim ecmons are ovalobte from Xerox Unesi Wacoma Serial Bd Coordincrior G00 M Zeeb Ісі. Ann Aor NI 48106 
SUBSCRIPTION INQUIRIES: Send new or mme tune ез or chance of occiness Bend both new onc сі addresses] to Popular Science, Вок 28/1. Boulder CO BOG22 Allow sot fo gh weeks for change of address Subscnphons US ond ifs 


Бензен? 5 1 year 51394. 2 year 57497 31 меко 5 MET 


Condo ond elsewhere, 1 year 517 24, 2 peor 534 95, 3 yeors 549 95 Subscnphons processed eliectonmcaly POSTMASTER: Send notices of undelivered copies (form 3579] to Popular 


ceno. Box 28H Boulter CO iris Popule oeng Реан Па second cigss postage ‹ ab hew Work NY and additonal moing offices Also entered as second-class matter at the РО, Dept. Conoco Popular Science (ISSN 0161-7370] as 


Dub she meg Gri by Times Miti N'agannes, Inc Aga едеби беле New York NY WOO? 


Copyright с 1988 py Tienes: Mirror P EKE - AB nahis reseed. Conte iia rry not be repnnted cr othenwse reproduced мал Аса writen permission. Poplar Science" Mechanics and Honcurattr* 


2 | POPULAR SCIENCE 


THE $6,189 ISUZU P'UP 
BECAUSE NOT EVERYONE FITS INTO. 
A JAPANESE SUBCOMPACT. 


At Isuzu, we don't think it's enough to build some of the world's Or consider the comfort. This Isuzu P'UP gives you more leg, 
most affordable, economical and comfortable automobiles. We head and shoulder room than the front seat of a luxurious 
also build an alternative. subcompact like the Mercedes 190E. 
Our P'UP pickup. Of course, if you pick our pickup, you will have to give up 
A vehicle that does everything the average Japanese something. A back seat. 
subcompact car does. But without being average. Instead there'll be room for the occasional retrigerator, dirt 
For starters, consider price. At wd i'snotonlythelowest . bike or antique dresser. 
priced Japanese truck," it’s also priced about $3, 000 lower Ав well as room for something far more important. A chance 
than the average price of a Japanese import саг” to express your individuality. 
Or consider the economy. The EPA rates it tab 3| MPG | 
City and 31 Highway. 7” A figure that a lot of economy Ment Eri поте. A nosci 
id. іт Use extimared EPA figures tor comparison. Your mileage may vary. Actual hwy- 


cars have trouble matching. ISUZU 


mileage w il probably be less. CA ests. lower 


THE FIRST CAR BUILDERS OF JAPAN. 


Readers Talk Back 


Address letters for this column to: Readers Talk Back, POPULAR SCIENCE, 
380 Madison Ave., New York, N.Y. 1001/. Because of the large 
volume of mail, we are unable to acknowledge unpublished letters. 


Wondering about Wildcat 


Regarding the July article, "Buick's 
Performance Car For the 1990s," I was 
impressed with the Wildcat's liquid- 


crystal displays, aerodynamic styling, | 


and computer-monitored and -con- 
trolled chassis and engine, but I saw 
no mention of safety features. It seems 
that integral roll cages, segmented 
fuel systems, active and passive re- 


| straints, and other occupant safe- 


guards and survivability apparatus 
are not in General Motors' designs for 


| the 1990s. I guess we lose! 


Richard T. Twigg, Muskogee, Okla. 


In your article on Buick's performance 
car for the 1990s, author Tom Wil- 
kinson mentions the rear-wheel-drive 
THM 440-R4 transmission. І found 
this to be quite interesting since the 


| 440 is a front-wheel-drive transaxle. 


Roger Sirovey, Pontiac, Mich. 


Tom Wilkinson replies: “Mr. Sirovey is 
right, the THM 440-R4 automatic 
transmission is designed for front- 
engine, front-wheel-drive cars. What 


Buick did was to mount the engine 
backward in the rear of the Wildcat 
(see drawing), put a THM 700-R4 
transmission ahead of it, and then use 
a transfer case to distribute power to 
the front and rear differentials. It's like 
a conventional four-wheel drive train 
going in reverse.” 


Now you see it, now you don’t 


In the May issues of both POPULAR 
SCIENCE and the National Rifle Asso- 
ciations American Rifleman there 
were articles concerning the Glock pis- 
tol. The similarity ends there, how- 
ever. Your article pointed out that 
special “improved” X-ray equipment 


| was required in order to see the gun 


in baggage. The American Rifleman 
article, on the other hand, indicated 
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the gun was visible with standard 
X-ray equipment. I would appreciate 
your comments. 

Thomas J. Oddo, Brooklyn, N.Y. 


Steve Ashley replies: “When you con- 
sider composition by weight, security 
experts say, the Glock 17 is largely 
metal. But they hasten to add that 
X-ray machines don’t see the weights 
of objects; the machines see their vol- 
umes projected on a two-dimensional 
plane. So in terms of the method by 
which a terrorist would smuggle the 
handgun past a security checkpoint, 
i.e., disassembled with the rather 
unthreatening-looking metal parts 
scattered among the remainder of the 
baggage contents (as in the p. 38 pho- 
tograph), the pistol is considered 
largely plastic. This is not to say that 
it's impossible to locate a Glock 17 with 
a conventional X-ray machine, only 
that it's easier to deceive security 


| guards with a plastic weapon than a 


metal one. 

No terrorist would try to smuggle a 
fully assembled Glock 17 past an X-ray 
checkpoint; he’s too smart for that (see 
center diagram on p. 40, which indi- 
cates at the top what a conventional 
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X-ray machine would make of a fully | 


assembled Glock 17). The terrorist 
would take the pistol apart first. And 
in several tests, security experts have 
successfully carried disassembled 


Glock 17 handguns past airport X-ray | 


checkpoints without being detected.” 


Striking out at VHS 


In reference to the article “VHS 
Strikes Back" [June], anyone remotely 
close to home video knows that there's 


a raging format battle going on be- | 
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tween VHS and 8-mm. The origina- | 


| tor of the VHS format, JVC, is the 


arch enemy of 8-mm. Your reliance on | 


a single, highly biased industry source 


| like JVC was disappointing. Where's 


the reference to 8-mm's choice of FM 
monaural or digital stereo with play- 
back characteristics very much like 
those of a compact disc? Where's the 
reference to the fact that many 8-mm 
cameras do have playback capability, 
autofocus, and 10-lux capability? Also 
VHS makes a 20-minute tape play for 
an hour by slowing it down. An 8-mm 
tape plays two hours at normal high- 
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It’s here , pocket-size radar protection. 


Imagine a superbly crafted electronic 
instrument, powerful enough to 
protect against traffic radar, miniatur- 
ized enough to slide into a shirt pocket, 
beautiful enough to win an inter- 
national design award. 


Small means 
nearly-invisible protection 


That could only be PASSPORT. 

It has exactly what the discerning 
driver needs, superheterodyne 
performance in a package the size 
of a cassette tape. 

This miniaturization is possible 
only with SMDs (Surface Mounted 
Devices), micro-electronics common 
in satellites but unprecedented in 
radar detectors. It's no surprise that 
such a superlative design should be 
greeted by superlatives from the 
experts. 

"In a word, the Passport is a 
winner said Car and Driver. 

The experts report excellent 
performance. Simply switch PASSPORT 
on and adjust the volume knob. 
Upon radar contact, the alert lamp 
glows and the variable-pulse audio 


Small means 
the size of a cassette tape 


begins a slow warning: “beep” for X 
band radar, “brap” for К band. Simul. 
taneously a bar graph of Hewlett- 
Packard LEDs shows radar proximity. 
As you get closer, the pulse 
quickens and the bar graph lengthens. 
Should you want to defeat the audible 
warning during a long radar en- 
counter, a special switch provides 
silence, yet leaves PASSPORT fully 
armed for the next encounter A 
photocell adjusts alert lamp bright- 
ness to the light level in your саг 
PASSPORT was designed for your pro- 
tection and your convenience. 


In PASSPORT, 102 SMDs (right) do the work of 


ordinary transistors, resistors and capacitors, 


PASSPORT comes with a leather 
case and travels like a pro, in your 
briefcase or in your pocket—to the 
job for trips in the company car, on 
airplanes for use in far-away rentals. 
Just install on dashtop or visor, then 
plug into the lighter PASSPORT keeps 
such a low profile. It can be on duty 
without anyone noticing. 


Small means 
an easy fit in the briefcase 


One more PASSPORT con- 
venience — call us direct. It's toll free. 
We make PASSPORT in our own 
factory and we'll be happy to answer 
any questions you may have. If you 
decide to buy, we'll ship vour 
PASSPORT within 24 hours by UPS, 
and we'll pay the shipping. For an 
extra $6.00, Federal Express guaran- 
tees 48-hour delivery. 

If you're not satisfied within 30 
days, return PASSPORT. We'll refund 
your purchase and your return ship- 
ping costs. There are no hidden 
charges. 

Isn't it time for a PASSPORT of 
your own? 


$295 (OH res. add $16.23 tax) 


Slightly higher in Canada 


© 1986 Cincinnati Microwave, Inc. 


PASSPORT 


RADAR-RECEIVER 


Call Toll Free 800-543-1608 
Cincinnati Microwave 

Department 2169 

One Microwave Plaza 

Cincinnati, Ohio 45296-0100 


Readers Talk Back солы 


quality speed and four hours on LP. 
The difference in quality is obvious. 
Jack М. Streb, Rochester, N.Y. 


Richard Layne states that “A CCD 
{charge-coupled device] is a large-scale 
integrated circuit packed with photo- 
sensors that convert light into elec- 
trons... 
reworded. The light impinging on a 


CCD cannot be converted into elec- | 


trons, but the momentum of its pho- 
tons can be used to create electron 
flow. 

Bob Nelson, Chicago, Ill. 


In perspective, it’s isometric 


Thank you for E. Е Lindsley’s article 
describing my company’s do-it-yourself 
design kits [June]. There are, however, 
several points I would like to clarify. 
First, the Interior Design Kit series 
is based on tsometric, not perspective 
drawing as stated. In both of these 
types of drawings objects appear three- 
dimensional; the difference is that in 
isometric the size of the image does 
not change as the object is moved 
closer or further away. As Lindsley de- 
| scribes, this makes the kit’s layouts 
look somewhat distorted. The problem 
is that if the kit was based on per- 
spective, then each piece of furniture 
in it would have to be available in 
many different sizes. This would have 
made the kit impractical. Perspectives 
are better custom-drawn, and for this 
purpose І offer for $15 (ppd.) the Ar- 
chitect’s Drawing Kit. Also, the cor- 
rect price of the Interior Design Kit 
described is $15. 

Dan Reif, president 
Design Works, Inc., Amherst, Mass. 


` Cost-conscious car tests 


Well, your car testers have done it 
again. They invariably will select the 
most expensive automobile as the best 
car. In your June issue, you selected 
the Volvo, which costs $5,620 more 
than the Mercury and $7,048 more 
than the Pontiac. In addition, the only 


major option the Volvo had was a $240 | 


trailer hitch. The other cars had ap- 
proximately $3,000 worth of options. 
When you have this situation, why 
don't you make two selections? First, 
select the best car and second, the best 
| buy for the money. 

Lansing Т. Smith III, Pensacola, Fla. 


New suspension, old idea 


It just proves that there is nothing new 
under the sun: We Citroén owners 
have been riding for years on the type 
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. " This statement should be | 


of suspension mentioned in July's ar- 
ticle, "No-springs, No-shocks Suspen- 
sion." Of course, the Citroén suspen- 


| sion, developed in the 1950s, is con- 


trolled mechanically instead of by 
computer, but the basic idea 1s the 
same. Next thing you know, someone 
will rediscover the "baby buggy" sus- 
pension Citroën used on the 2C V. 

C. Urban, Santa Rosa, Texas 


| Dan McCosh replies: “Citroën used а 
| gas-over-hydraulic suspension that 


compresses the gas and rebounds much 
like a steel spring. The principle is dif- 
ferent from that of an active system that 
uses hydraulic pressure to both lift and 
lower the wheels in response to bumps 
and potholes." 


Heating help 


In response to reader Gregory's in- 
quiry [July], I have found that Weil- 
McClain makes а heat-exchanger unit 


| to be installed between a space- 


heating boiler and a domestic water 
heater. Measuring only 14 by 14 by 
8% inches, it provides all of the heat 
for the tap water. The gas or electric 
water heater is used only as a stor- 
age tank, and the company claims up 
to 31-регсепі energy savings. 

Roger W. Ingalls, Auburn, N.Y. 


Zapped at 55 mph? 


The system described in “The Elec- 
tronic Revolution in Power Steering” 
[May] seems to be a real step forward. 
Solid-state electronic components have 
very high reliability. However, when 
they do fail, how does the TRW de- 
sign prevent actuation of the steering? 


| One failure at 55 mph would be more 


excitement than most of us would care 
for. 
Ray Baker, Harleysville, Pa. 


Mike Ryan, project director for TRW 


replies: “Design changes were made to | 
the TRW power-steering unit to ensure | 


a fail-safe operating mode in the un- 
likely event of a problem.” 


Easy winding 


I have a quick and easy method of 


| winding a lot of string. All you need 
is a cordless drill with a “-inch bit | 


and a board six to eight inches long. 
Drill into the end of the board until 
the bit is almost at full depth. Then 
force the bit into the wood, and tie 
the string around the wood. When you 
start the drill, the string winds up. 
Dr. Warren R. Hester 
San Antonio, Texas 
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My new caris all performance. 
And sos my oil. 


Super lend 
SAE 30 
JTOR C 


I said this is a per, Lid Car. 


Tom said Quaker State's 
performance oil. That it's SM 


He said Quaker State 10W-30 or 
5W-30 keeps new cars up to speed 
The result? Stable viscosity. The 
Big О keeps flowing, protecting 
and performing. 
І read my owner's manual- Tom 


is right! 


uaker State. 


The BigQstands for quality. 
Always has. Always will. 
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Science Newsfront 


By ARTHUR FISHER 


| Never-before-seen churning motions inside planets are captured in this simulation. 


Inside heavenly bodies 


“No one expected this much success.” 

The happy talk comes from astro- 
physicist Gary Glatzmaier, of Los Ala- 
mos National Laboratory’s Earth and 
Space Sciences Division. The success 
is represented by the picture above. 
It resembles a Jell-O ad, but it’s ac- 
tually a frame from a film created by 
Los Alamos supercomputers, using a 
program developed by Glatzmaier over 
the past five years. Aim of the com- 
plex code: to provide a mathematical 
| model for simulating the churning 
motions of the fluid interiors of stars 
| and planets. 

Because these cores are inaccessi- 
ble, little has been known abovt con- 
vective processes there. This activity 
could be connected to such still-mys- 


terious phenomena as sunspots, Jupi- 


ter's Great Red Spot, and perhaps even 
the writhings of Earth's mantle. The 
Los Alamos code solves the nonlinear 
equations of motion of a fluid in three 
dimensions and with spherical geom- 
etry, in an attempt to provide a model. 

But how could such a model be ver- 
ified? The answer is an ingenious 
experiment that has essentially con- 
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firmed the validity of the Los Alamos 
work. Called the Geophysical Fluid 
Flow Cell experiment, it was designed 
by University of Colorado scientists 
John Hart and Juri Toomre, funded 
by NASA, and flown aboard the space 
shuttle Challenger in May 1985. It 
had to be performed in the micro- 
gravity of space orbit because, says 
Glatzmaier, in similar experiments 
conducted on Earth, "gravity over- 
whelms the delicate forces involved." 

Essentially, the experiment mim- 
icked the behavior of the fluid inte- 
rior of the sun or a giant planet on a 
far smaller scale. It used an instru- 
ment consisting of a hemispherical 
shell about the size of a sliced-in-half 
tennis ball. Silicon oil sloshed inside 
the shell, confined between two rigid 
boundaries. 

А variety of techniques simulated 
variations in planetary or stellar mo- 


| tions, temperature differentials, and 


gravitational forces. For example, the 
instrument was mounted on a turn- 
table whose spin could be changed to 
simulate the differing rotation rates 
of different planets. Heating elements 


varied the temperature range be- | 


tween the inside and outside of the 


fluid shell. Other devices generated | 


variable gravitational-like forces. 

Under the influence of these shift- 
ing conditions, the spinning fluid 
roiled in a myriad of complex convec- 
tive patterns, sinking, rising, whirling, 
twisting. Cameras peering through 
the experiment’s portholes captured 
the action in some 50,000 photos, rep- 
resenting 110 hours of data. 

Next, Glatzmaier and his colleague 
Robert Malone took the numerical 
data recorded along with some of these 
film frames (i.e., the combination of 
speed, temperature gradient, gravita- 
tional forces, etc.) and plugged them 
into the computer model. Their super- 
computers then generated pictures 
like the one you see here, represent- 
ing a specific convection pattern. (In 
this picture, bright colors represent 
rising fluid; dark colors, sinking fluid.) 

When the Los Alamos scientists 
compared the computer-generated 
graphies with the matching photos 
taken aboard Challenger, they found 
a close correlation. In other words, the 
three-dimensional computer model 
had correctly predicted the fluid be- 
havior that was actually observed in 
space, with remarkable accuracy. 

^We validated our computer work," 
says Glatzmaier. “It appears we have 
a basic computer model that can now 
be applied to the sun; the giant plan- 
ets Jupiter, Saturn, Uranus, and Nep- 
tune; and to the Earth." 


Just crowning around 


The crowning of teeth hasn't changed 
much in 300 years. It's an expensive, 
time-consuming, often painful proce- 
dure that entails several visits to the 
dentist for getting an impression made 


| and then having the crown fitted after 


it comes back from the lab. 

All that may be changing. After 15 
years of research, a French dentist 
named Francois Duret has perfected 
a technique using CAD/CAM (Com- 
puter-Aided Design and Manufacture). 
Before a distinguished dental assem- 
blage gathered in Paris's Palais des 
Congrés, he demonstrated the new ар- 
proach by making a crown for his 
wife's lower-right premolar. (One hopes 
she really needed one.) First he placed 
a small optical scanner into Mme. 
Duret's mouth. The scanner, attached 
to a Digital Equipment Corp. mini- 
computer, read the topology of the 


teeth involved. The computer digitized | 


the data and displayed a three-dimen- 
sional picture of the site on its screen. 


Next, the computer designed a crown, | 


then guided a digitally controlled 


micro-milling machine in carving а 
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| Remotely piloted helicopter called SPRITE will patrol future battlefields. 


crown from a block of ceramic materi- 
al. It was a perfect fit. Total elapsed 
time: about one hour. 

А French company, Hennson Inter- 
national, expects to market the device 
in the U.S. by late 1987. 


| Spritely helicopter 


The unusual craft in the photo above 
may look like a combination flying 
saucer and helicopter, but it's actually 
a prototype for a remarkable piece of 
military hardware called SPRITE, for 
Surveillance, Patrol, Reconnaissance, 
Intelligence gathering, Target desig- 
| nation, and Electronic warfare. 
SPRITE is one of a new breed of un- 
manned aircraft called RPHs, for Re- 


H 
Ж 


Micrographs 
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the vertical-takeoff-and-landing ad- 
vantages of a helicopter with those of 
the more conventional RPVs (Remotely 
Piloted Vehicles). Its twin counterro- 
tating blades eliminate the need for 
a tail rotor, make it stable in high 
wind gusts, end allow the fuselage to 
rotate so that on-board cameras can 
be aimed in any direction without hav- 
ing to change flight path. It weighs 


just 80 pounds, and is powered by а | 


pair of two-stroke engines. 

At the battlefield, SPRITE can fly 
up to 70 mph at altitudes up to 10,000 
feet. It is radio-controlled by a two-man 
ground crew who monitors the craft 
and the ТУ pictures it sends back, the 
whole operation being managed from 
a vehicle such as the HMMWV |PS, 
June '82] or a Land Rover. 


Besides the obvious TV cameras 
with zoom lenses, SPRITE can carry 


a variety of other equipment in the 


pie-like, interchangeable modules that 
make up its fuselage. Such add-ons in- 
clude: infrared sensors, laser target 
designators for guided bombs and mis- 
siles, sniffers for detecting chemical 
warfare agents, and jammers for dis- 
rupting enemy communications. 

In civilian use, SPRITE could be 


| used to inspect power lines and pipe- 


lines and conduct geological surveys. 

SPRITE was developed by the ML 
Aviation Co. in England, and should 
be in production by 1990. 


Quasi-crystals revisited 


Materials scientists at Sandia Na- 
tional Laboratories in Albuquerque, 
N.M., have found a new way to make 
quasi-crystals, the new form of mat- 
ter discovered at the National Bureau 
of Standards in 1984 [SNF, April '85]. 
Previous methods involved melting 
and rapidly freezing an aluminum- 
manganese alloy. This was expensive 
and produced only very thin layers of 


| the material. The new Sandia tech- 


nique is cheaper and can produce bulk | 
material. It involves first depositing | 
alternating layers of aluminum and | 
manganese onto an aluminum, iron, 
or sapphire substrate. When this sur- 
face layer is bombarded with either 
electron or laser beams, within less 


| than 20 billionths of a second it re- 


forms as a layer of small particles with 
icosahedral symmetry. This geometry, 
never found in normal crystals, is typ- 
ical of quasi-crystals, which are nei- 
ther crystalline nor amorphous. 

The left-hand photo below is a trans- 
mission electron micrograph of such 
a surface layer. The right-hand photo 
is the electron diffraction pattern of 
one of the grains, showing the icosa- | 
hedral, five-axis symmetry. 


Ooooooooops! 


The speed of sound is as fundamental 
a constant in some disciplines—aero- 
dynamics, for example—as the speed 
of light in others. And based on a pre- 
cisely carried out 1942 experiment, | 
the value accepted for decades had 
been 741.5 mph. Now, a Canadian sci- 
entist has found a miscalculation in 
that original work, an error never | 
challenged. The right number, says 


| George S. K. Wong of the National Re- 


search Council of Canada, is 741.1 
mph, a relatively small but significant 
difference. The new value has been 
verified by a number of other scien- 
tists and engineers. Gs) 


Vision 
Break- 
through 


When І put on the pair of glasses 
what | saw | could not believe. 


Nor will you. 


They look like sunglasses. 


By Joseph Sugarman 

I am about to tell you a true story. If 
youbelieve me, you will be well reward- 
ed. If you don't believe me, I will make 
it worth your while to change your mind. 
Let me explain. 

Lenisafriend of mine who hasaneye 
for good products. One day he called ex- 
cited about a pair of sunglasses he own- 
ed. “It’s so incredible,” he said, “when 
you first look th rough a pair, you won't 
believe it.” 

“What will I see?" I asked. “What 
could be so incredible?" 

Len continued, “When you put on 
these glasses, your visionimproves. Ob 
jects appear sharper, more defined. 
Everything takes on an enhanced 3-D ef- 
fect. And it’s not my imagination. Ijust 
want you to see for yourself." 

When І received the sunglasses and 
put them on I couldn't believe my eyes. 
Ikept taking them off and putting them 
on to see if indeed what I was seeing 
through the glasses was indeed actual- 
ly sharper orifmy imagination was play- 
ing tricks on me. But my vision improv- 
ed. It was obvious. I kept putting on my 
cherished $100 pair of high tech 
sunglasses and comparing them. They 
didn’t compare. I was very impressed. 
Everything appeared sharper, more 
defined and indeed had a greater three 
dimensional look toit. But what did this 
product do that made my visionso much 
better? I found out. 


DEPRESSING COLOR 

The sunglasses (called BluBlockers) 
filter out the ultraviolet and blue spec- 
trum light waves from the sun. You’ve 
often heard the color blue used for ex- 
pressions of bad moods such as “‘blue 
Monday" or “І have the blues." Ap- 
parently, the color blue, for centuries, 
hasbeen considered a rather depressing 
color. 

For eyesight, blueis not a good color 
too. There are several reasons. First, the 
blue rays have the shortest wavelength 
in the visible spectrum (red is the 


longest). As a result, the color blue will 
focus slightly in front of the retina which 
is the “focussing screen" onto which 
light waves fall in your eye. By 
eliminating the blue from the sunglasses 
through a special filtration process, and 
only letting those rays through that in- 
deed focus clearly on the retina, objects 
appear to be sharper and clearer. 

The second reason is even more im- 
pressive. It is not good to have 
ultraviolet rays fall on our eyes. 
Recognized as bad for skin, uv light is 
worse for eyes and is believed to play a 
role in many of today’s eye diseases. In 
addition, people with contact lenses are 
atgreaterrisk because contacts tend to 
magnify the light at their edges thus in- 
creasing the sun's harmful effects. 

Finally, by eliminating the blue and 
uv light during the day, your night vision 
improves. The purple pigment in your 
eye called Rhodopsin is affected by blue 
light and the eyes take hours to recover 
from the effects. 


SUNGLASS DANGER 

But what really surprised me was the 
danger in conventional sunglasses. Our 
pupils close in bright light to limit the 
light entering the eye and open wider at 
night—just like the aperture in an 
automatic camera. So when we put on 
sunglasses, although we reduce the 
amount of light that enters our eyes, our 
pupils open wider and we are actually 
allowing more of the blue and ultraviolet 
portions of the light spectrum into our 
eyes. 

BluBlockers sunglasses are darker at 
the top to shield out overhead light. The 
lens used is the CR-39 which most eye 
doctors will tell you is one of the finest 
materials you can use for glasses and is 
manufactured under license. 

Theframesare some ofthe most com- 
fortable Ihave ever worn. The moulded 
nose rest will fit any nose. The spring 
loaded hinge causes the frames to rest 
comfortably on your face and can be ad- 


justed for almost any size face. 

We also have a clip-on pair that 
weighs less than one ounce. Both come 
with a padded carrying case and an anti- 
scratch coating. 

I urge you to order a pair and ex- 
perience the improved vision. Then take 
your old sunglasses and compare them 
to the BluBlockers. See how much 
clearer and sharper objects appear with 
BluBlockers. And seeif your night vision 
doesn'timprove asa direct result. If you 
don't see a dramatic difference in your 
vision—one so noticeable that you can 
tell immediately, then send them back 
anytime within 30 days and I will send 
you a prompt and courteous refund. 

DRAMATIC DIFFERENCE 

But from what I've personally 
witnessed, once you use a pair, there will 
be no way you'll want to return it. 

Astronomers from many famous 
universities wear BluBlockers to im- 
prove their night vision. Pilots golfers, 
skiers, athletes—anyone who spends a 
great deal of time in the sun have found 
the BluBlockers indispensable. 

Our eyes are very important to us. 
Protect them and at the same time im- 
prove your vision with the most incredi- 
ble breakthrough in sun glasses since 
they were first introduced. Order a pair 
or two at no obligation, today. 

To order, credit card holders call toll 
free and ask for product by number 
shown below or send a check plus $4.00 
for delivery. 

BluBlockers (0020TR) ....... $59.95 


Clip-On BluBlockers (0022TR) .34.95 
BluBlockers is a trademark of JS&A Group, Inc. 


PRODUCTS 
THAT 
THINK 


One JS&A Plaza 
Northbrook, Illinois 60062 _ 
CALL TOLL FREE 800 228-5000 


IL residents add 7% sales tax. ©JS&A Group, Inc.,1986 
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By DAN McCOSH 
Detroit Editor 
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Active suspension will find its way from a current Corvette test-bed to the new 
Corvette Indy show car, where it will be used along with four-wheel steering. 


Springless Corvettes 


I wasn't watching the speedometer as 
the new Corvette approached the rise 
in the road at General Motors’ Mil- 
ford, Mich., test track. I probably 
should’ve been. I hit the bump at at 
least 70 mph, starting a short flight 
that ended with the car crashing onto 
its bump stops, and the head of the 
engineer next to me crashing against 
the roof. Then GM engineers demon- 
strating Chevrolet's Advanced Vehicle 
Engineering prototype let me take 
a second pass—this time in a car 
equipped with GM’s first effort to de- 
velop an "active suspension." That's a 
brand-new approach using high-speed 
hydraulics and computers to power the 
| wheels up and down in response to 
road imperfections rather than using 
springs, torsion bars, or air bags to 
passively absorb shock [*No-Springs, 
No-Shocks Suspension," PS, July]. 
On the second pass, the car stayed 
on the ground, virtually level, albeit 
making an audible ^whump" as we 
passed over the same stretch that had 
launched us a few minutes before. 
GM is working closely with Britain's 
Lotus Cars, now partially owned by 
GM, to develop active suspension. This 
no-springs suspension is one of the 
hottest development programs in the 
auto business. Lotus has been building 
prototypes for several other companies, 
| reportedly now including Volvo, Rolls- 
| Royce, Chrysler, Mercedes, and Toyota. 


Because active suspension supplies 
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energy to normal wheel movements, 
it is capable of strange tricks, such as 
banking the car in£o corners like a mo- 
torcycle. But GM's prototype Corvette 
is programmed to improve upon cur- 
rent springs and shocks, and the be- 
havior of its active suspension is more 
familiar than dramatic. 


Why is GM pursuing this alterna- | 
| tive to standard springs? I posed the | 


question to David R. McLellan, chief 
engineer in charge of Corvette devel- 
opment at Chevrolet. *You can look 
at active suspension as the third stage 
in the use of electronics to help con- 


four-wheel drive and four-wheel steer- 
ing, plus inboard-mounted active- 
suspension hydraulics. 


On-road application is exciting | 


enough, but development engineers 
are equally enthusiastic about active 
suspension's potential as a research 
tool. Just by reprogramming the sys- 
tem's computer, changes in standard 


suspension design can be quickly im- | 


itated to try them out. 

Meanwhile, some far-out research 
has begun to test whether the hydrau- 
lics in the Lotus active suspension can 
be replaced by electric-powered screw 
jacks. To get the power density neces- 
sary to compete with hydraulics, auto 
engineers are studying the potential 


| of new lightweight, permanent-mag- 


net motors to power the struts [^Hy- 
brid Drive," PS, Aug.]. 


|| Three ways to steer 


GM's research in active suspension 
parallels interest in four-wheel steer- 
ing [PS cover story, Feb.]. Chevrolet 
engineers recently demonstrated a 
prototype Celebrity with electrically 


| steered front and rear wheels coordi- 


trol the tire patch on the road," he | 


said. “First were anti-lock brakes. 
Then comes further development of 
anti-lock braking to where it controls 
all-around traction. Finally, active sus- 
pension increases the contact of the 
tires with the road on rough surfaces.” 

GM now hopes to build a 50-car fleet 
by 1990 or so to demonstrate that it 
can make production costs of active 
suspension competitive. Another prob- 
lem facing GM is frequency response 
—current systems overload on some 


| washboard roads. 


An active future 


Although the application of active sus- 
pension in a production car still is 
years away, the public will get a pre- 
view later this summer when Chevro- 
let rolls out its working version of the 
Corvette Indy show car (photo). The 
technological tour-de-force includes 


nated by an on-board computer. 
When I drove the vehicle, the crude 

suspension sometimes overwhelmed 

the effect of the four-wheel-steering 


| system. But it handled well in lane- 


change maneuvers, and turned so 
sharply it could be parallel-parked by 
simply driving head-on into a park- 
ing space. 

But GM engineers are already look- 
ing for an alternative to four-wheel 
steering. The high-speed benefits—in 
particular the ability to initiate a turn 
without inducing yaw—may also be 
had by changing rear-wheel camber 


| rather than by steering the back 


wheels, according to some develop- 
ment engineers. 


170-mph Corvette 


Meanwhile, at Chevy, another proto- 
type program was recently launched 
to explore the possibilities of building 
a 170-mph Corvette. The first semi- 
production twin-turbo engine from a 
domestic manufacturer will be a 5.7- 
liter V8 for Chevrolet. Pumping out 
345 horsepower, it can bring the top 
speed of the current Corvette to 170 
mph. It's one of several approaches 
being taken in Detroit to reduce turbo 
lag. Variable-vane turbos, lightweight 
ceramic rotors, and twin-turbo sys- 
tems are aimed at bringing on boost 
quickly. In the meantime, Corvette in- 
siders are hoping for a Lotus-built 
twin-turbo V8 for the 1988: model 

Continued 
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| an-hour labor, already is spawning | 


Automotive Newsfront Continued 


year to push Corvette's top speed over 
200 mph. Then in 1991 comes the new 
era of four-wheel drive and mid-engine 
design. But recent moves at GM indi- 
cate that the new Corvette might not 
completely displace the present front- 
engine car, making a two-car program 
a distinct possibility. 


Upwardly mobile 


Like most new immigrants, Yugo | 


wants to get ahead. Though it started 
life as basic transportation, the $3,990 


sedan, imported from Yugoslavia | 
where it’s assembled with 60-cent- | 


higher-priced offspring. 

Yugo of America president William 
Prior says his low-tech baby soon will 
get a larger, 1.3-liter engine and five- 
speed transmission. Negotiations also 
are underway with an unnamed sup- 


plier for an automatic transaxle. Later | 


comes a convertible and a four-door 
sedan, both promised for the 1988 
model year. 

Lastly, according to Prior, the wiz- 
ards at Zavodi Crvena Zastava are 
planning to introduce a four-wheel- 
drive sports car by 1990. The engine 


| for this ambitious project will be some- 


thing modern purchased from an out- 
side company. 

Prices for these variations will no 
doubt climb far above $3,990. Still, 
Yugo expects each to be the least ex- 
pensive car in its class. 


Phantom VW V6 


Rumors continue to drift from Wolfs- 
burg regarding a radical new V6 from 
Volkswagen, expected to debut in the 
1988 Scirocco, which may be renamed 
Taifun (Typhoon) in Europe, as well 
as in the Quantum. The engine is re- 
portedly a narrow design, with only 
about eight degrees between cylinder 
banks. This is said to make it easier 
to fit the engine sideways under the 
hood of front-drive cars. 


More from Maserati? 


Chrysler, it appears, expects a lot from 
Maserati in the future. On the eve of 
the introduction of its new Q-coupe, a 
luxury two-seat convertible based on 
the current Dodge Daytona, Chrysler 
increased its investment in the Ital- 
ian-based Maserati and announced 
plans to rely on Maserati for a future 
sports car. 

Outside companies specializing in 
low-volume specialty cars are playing 
a strong role in Chrysler’s future. By 
fall of 1987, for example, a four-wheel- 
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Renault's GTA: two liters, five speeds, and wider tires for the Alliance. 


drive version of the current Daytona 
will roll out of Carroll Shelby's new 
California assembly operation. Viscous 
couplings will transfer torque front to 
back, and rear suspension will be a 
modified de Dion tube, a type of light- 
weight beam axle once favored for 
high-powered sports cars. A revised 
turbocharged 2.2-liter four, reputed to 
develop some 225 horsepower, makes 
four-wheel drive and fancy suspension 
necessary. 


Rapid Renault 


American Motors Corp. will launch 
this fall a two-liter high-output ver- 
sion of its Alliance two-door sedan and 
convertible. Under the hood of the so- 
called GTA will be а 95-horsepower 
four-cylinder engine and a close-ratio 
five-speed manual transaxle. The 
package also includes the requisite 
body-colored moldings and aerody- 
namic improvements. 


Toyota technology 


On this side of the Pacific, Toyota has 
the reputation for solid, almost appli- 
ance-like cars. But in Japan, not all 
Toyotas are rolling refrigerators. 

Take the Starlet. The tiny 1.3-liter 
sedan now has a turbocharger with 
an electronically controlled waste gate. 
The driver can select either low or nor- 
mal levels of boost. Low gives about 
90 horsepower for improved fuel econ- 
omy and better traction on slippery 
surfaces; normal boost adds another 
14 horses to the stable. 

The Soarer is the Toyota for the 
luxury-car buyer who wants every- 
thing. Power comes from a turbo- 
charged 24-valve three-liter six. Both 
the air suspension and automatic 
transmission are electronically con- 


trolled. The tape deck stores maps for 


porum 


the electronic navigation system. The 
doors even swing away from the body 


on multi-link hinges for easier entry | 


and exit on crowded city streets. 


Trucks in horsepower race? 


Domestic light-truck manufacturers 


are planning higher-torque engines for 


their largest pickups. The big-block 
V8s are mainly slated for commercial 
use in pickups approaching 10,000 
pounds GVW. But recreational-vehicle 
manufacturers often order these large 
engines and heavy-duty chassis. Ford 
and GM will increase the capacity of 
their largest V8s within the next few 
years and replace the remaining car- 
buretors with electronic fuel injection. 
Chrysler is reportedly planning a 
165-horsepower six-cylinder turbo- 
diesel, bucking the trend against die- 
sels for light trucks. GM recently 
announced that it is converting one 
of its V8 diesel lines to gasoline V6s 
because of the reduced demand for 
diesel-powered vehicles. 


News briefs 


e GM has announced that it will in- 
stall rear shoulder belts on all North 
American-built passenger cars by 
1989. The first three-point belts will 
debut in 1987 models. 

e VW is looking for the oldest and 
best preserved or restored Westfalia 
Camper. Known in VW speak as the 
Series One, Type II Camper, it was 
introduced here in 1956. The winner 
will be enshrined in a permanent ex- 
hibit at the Henry Ford Museum in 
Dearborn, Mich. Contact VW (888 W. 
Big Beaver, Box 3951, Troy, Mich. 
48007-3951) for details. 


Contributors: Tom Wilkinson (New York); Kevin 
Radley (Japan) 
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Alternate-Energy Answers 


By JAN F. KREIDER 


Jan F. Kreider 15 a consulting engineer specializing іп the design and economic 
analysis of solar-energy and energy-conservation systems. He 15 the author of 
several books on solar technology and a lecturer at the University of Colorado. 


Best wind orientation 


Which building orientation would 
have less infiltration from wind in the 
indicated direction? 

Tom Smith, Plainview, Texas 


uS 


Site 2 will have reduced infiltration. | 


Even though the wall area exposed to 


the wind is greater, the buildup of pres- | 


sure on the windward side is less. 
Overall, the effect is about 10 percent 
less infiltration for site 2, if the houses 
are relatively tight to begin with. 


Ground-coupled pumps 


I want to tap the energy trapped in | 


the earth's crust by installing a 
ground-coupled heat pump. I under- 


stand this will cut my house heating | 


and cooling costs by 50 percent. What 
materials will I need, and where can 
I buy them? 

Frank Lewis, Dallas, Texas 


You will need a heat-transfer subsys- 
tem to replace the standard heat-pump 
evaporator. This will consist of a grid 
or large piping layout below grade and 
a pump to circulate water through the 
loop and heat pump. These systems 
have been successful in areas where 


heat transfer between the grid and the | 


earth is good—for example, moist clay 
soil is better than dry sandy soil. Your 
local contractor may not be familiar 
with ground-coupled pumps, but his 
supplier or equipment manufacturer 
should be. 


Emergency pump 


І have a hot-water baseboard heating 
system in my house running from my 
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brick fireplace. The system works well. 
But when the electricity goes off, my 


circulating pump stops, and the fire- | 
| place overheats the standing water in 


the pipes, causing banging noises. I 
would like to buy a 12-volt circulat- 
ing pump to move the water in these 
emergencies. Аге there any made that 
run on a 12-volt car battery? Is it prac- 
tical to install one? 

Robert L. Grganto, Darien, Ill. 


I suggest you acquire an inverter from | 


an auto-parts store (this device converts 
12-volt DC to 110-volt AC). Wire this 


to a 12-volt battery so that it comes on 


when utility power fails. Match the ca- 
pacity of the inverter to the rating on 
the nameplate of the pump. Before you 
go to all this trouble, be certain that 
the frequency of power outage is suffi- 
ciently great to warrant the expense. 


Switch to gas? 


The electric bill for my all-electric 
house is high in winter months. Gas 
has recently become available. Which 
do you recommend as the more effi- 
cient and cost-effective energy source 
for heating? 

Quentin D. Jones 

Fort Collins, Colo. 


Many experts predict that energy prices 
will remain essentially constant for the 


balance of the 1980s. Therefore, a fuel | 


change may make sense for you. If you 
have the usual electric-resistance heat- 
ing system, a conversion to gas will be 


costly. However, if you have a hot- | 


water-baseboard, heat-pump, or forced- 
air electric-resistance system, the con- 
version to gas will be relatively easy. 
To learn whether the changeover is eco- 
nomically advantageous, ask your util- 
ity company to estimate your heating 
bill with gas and electricity for a typi- 
cal year. Take the difference between 
the two and divide it into your heat- 
ing contractor's estimate for the change- 
over. The result will be the payback pe- 
riod. If the period is a few years, and 
you don't plan to move within that 
time, the conversion is advisable. 


Enough floor insulation? 


The insulation used in my new town- 
house on a cement slab is 15-mil plas- 


tic sheet. Over this are 2 x 4s with no 
other insulation applied beneath the 


| flooring. The specification calls for 


floors to be insulated with Dow Sty- 
rofoam to a thickness yielding an in- 
sulation value of R-5. Are the specs 
met? 
Wendell Ericson 
Vero Beach, Fla. 


The configuration you describe has an 
insulation value of about R-1. Heat 
losses are five times greater through 
your floor than if the proper, specified 
insulation had been used. 


| Creosote danger 


How much of a danger is creosote in 
chimneys? Can a fire in a chimney re- | 
ally reach 3,000 degrees F, as I re- 
cently read? 

Joseph Veverka, Brookfield, Ш. 


Creosote chimney fires are a real dan- 
ger. The damage in many cases has 
been extensive and expensive. It is un- 
likely that 3,000 degrees F is reached 
іп an open chimney of conventional de- | 
sign, but this is immaterial. Тһе haz- 
ard is significant. 


Fan overuse? 


My Jøtul wood stove heats my fam- 
ily room by natural convection, tak- 
ing cool air off the floor, heating the 


| air in a cavity around the stove in- 


side the wall, and passing the hot air 
back into the room through vents lo- 
cated about seven feet high on the 
wall. About 12 feet from the floor I 
installed a large return-air duct to the 
heat-pump system. Is the heat-pump 
circulation fan designed to be run con- 
tinuously to heat the house? Will this 
setup consume excessive electricity? 

Charles J. Patalive, Reston, Va. 


The fan can run continuously without 
damage. If there are non-sealed bear- 
ings in the fan, lubricate them ассоға- 
ing to the instructtons. Fans do not 
consume a large amount of energy rel- 
ative to the energy they transport. You 
are using less electricity than if you 
ran the heat pump. However, the cost 
of wood heating may be greater than 
that of electric heating, depending on 
the cost and. heating value of your local 
wood supply. 


Do you have a question concerning use of an alternate en- 
ergy such as solar, wind, water, or wood? Wondering about 
energy-conservation techniques for home heating or cool- 
ing? Every other month Jan Kreider answers selected ques- 
tions from readers. Send yours to Energy Questions, POPULAR 


| 5СЕМСЕ, 380 Madison Ave., New York, N.Y. 10017. Que- 


ries can't be answered by mail. 


With МНІ training at home, you сап... 


And you can start by a 
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Move up to a high paying career 
servicing computers 
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16-bit IBM-compatible computer. 


You can create your own bright, 
high paying future as an NRI trained 
computer service technician. The 
biggest growth in jobs between now and 
1995, according to Department of Labor 
predictions, will occur in computer 
service and repair, where demand for 
trained technicians will double. There 15 
still plenty of room for you to get in on 
the action—if you get the proper 
training now. 


Total computer systems 

training, only from NRI 

To learn how to work on 
computers, you have to get inside one. 
And only NRI takes you inside a 
computer, with total systems training 
that gives you hands-on experience with 
computers, peripherals, and software. 
You'll build a Sanyo MBC-550 series 
computer, which experts have hailed as 
the “most intriguing” of all the new IBM- 
compatibles. The Sanyo even surpasses 
the IBM PC in computing speed and 
graphics quality. 

Even if you've never had any 
previous training in electronics, you can 
succeed with NRI training. You'll start 
with the basics, rapidly building on the 
fundamentals of electronics until you 
master advanced concepts like digital 
logic, microprocessor design and 
computer memory. You'll probe into 
electronic circuits, using the exclusive 


NRI Discovery Lab* and professional 
Digital Multimeter, that you keep. 

You'll assemble Sanyo's intelligent 
keyboard, install the power supply and 
disk drive, and attach the high resolu- 
tion monitor—all the while performing 
hands-on experiments and demonstra- 
tions that reinforce your skills. 


Learn to service 
today's computers 


As you complete your Sanyo, you 
grasp the "secrets" that qualify you for 
a new career. You'll learn to program in 
BASIC and machine language. You'll 
use utility programs to check out the 
operation of the Sanyo's 8088 micro- 
processor (the same chip used in the 
IBM PC). And you also get over $1,000 
worth of software, including WordStar 
and CalcStar. 

Most importantly, you'll under- 
stand the principles common to all 
computers. Only a person who fully 
understands all the fundamentals can 
hope to be able to tackle all computers. 
NRI makes sure that you'll gain the 
knowledge and skills to maintain, 
troubleshoot and service computers. 


Learn at home in spare time 


With NRI training, you'll learn at 
home on your own time. That means 
your preparation for a new career or 
part-time job doesn't have to interfere 


with your current job. You'll learn at 
your own pace, in the comfort and 
convenience of your own home. No 
classroom pressures, no rigid night 
school schedules. You're always backed 
up by the NRI staff and your instructor, 
who will answer questions, give you 
guidance and be available for special 
help if you need it. 

Let others worry about computers 
taking their jobs. With NRI training, 
you'll soon have computers making 
good paying jobs for you. 


Send for Free NRI Catalog 


Send the post-paid reply card today 
for NRI’s 100-page catalog, with all the 
facts about computer training plus 
career training in Robotics, Data 
Communications, TV/Video Servicing 
and many other fields. If some other 
ambitious person beat you to the card, 
write to NRI at the address below. 


Af re... 


McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue, NW 


Washington, DC 20016 ЛЛ 
е. 
We'll Give You Tomorrow. Hall 


IBM is a Registered Trademark of International Business 
Machines Corporation. 


Electronics Newsfront 


By WILLIAM J. HAWKINS 


Wafer holds CCDs. Each pixel is 6.8 
the diameter of a human hair. 


Super sight 


Look closely. Each of those seven-by- 
nine-millimeter chips on the wafer 
above is a CCD (charge-coupled device) 
imager. Used in a video camera, a 
CCD converts an image into a video 
| signal that can be viewed or recorded. 
Now look much closer. To see an image, 
| the CCD measures the amount of light 
striking individual picture elements, 
or pixels, across its surface. The more 
pixels it has, the more points of light 
it measures, and the higher the reso- 
lution of the picture. Most CCDs con- 
tain about 250,000 pixels, but the ones 
above contain 1.4 million for nearly 
six times the picture resolution. “It’s 
a quantum leap in imaging technol- 
ogy says Gus Kahwati, president of 
Videk, a Kodak company that makes 
the device. 

To increase the number of pixels, 
their shape and spacing has been 
changed. "Conventional vision systems 
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microns, one-tenth 


haverectangular pixels, 
with wide gaps between 
them," Kahwati ex- 
plains. "Such systems 
may cover only fifty per- 
cent of the actual area 
within the field of view. 
Our CCD's pixels are 
square, providing a one- 
to-one aspect ratio, and 
there is no gap between 
them." 

The CCD will be 
used in a monochrome 


plus, scheduled to be 
available early next 
year. The camera's 
high resolution could 
be teamed with a com- 
puter to carefully guide 
robotic arms in assem- 
bly plants, then visu- 
ally check the quality 
of products as they roll 
off the line. 

The camera will re- 
quire sophisticated vi- 
deo-processing gear. For 
example, to process a 
moving picture, the 
CCD must operate at 
14 megahertz. At that 


camera called Mega- | 


speed—and with the | 


vast amount of pixel data for each 
scan—even today's fastest computers 
could have a problem keeping up. 


Amazing sound maker 


It's a flat speaker. Of course, it looks 
flat—as do other ribbon speakers— 
but this version is also flat in audio 
response from 125 to 40,000 hertz. 
Bass response, from 22 to 125 hertz, 


is provided by multiple subwoofer driv- | 


ers. Called The Amazing Loudspeaker 
($1,500 a pair), it's six feet tall and 
145 pounds, and it's the first speaker 
system from Carver Corp. (Box 1237, 
Lynnwood, Wash. 98046), a company 
known for its Magnetic Field ampli- 
fiers. Carver also plans to enter the 
TV business. In Chicago, company 
president Bob Carver showed me a 
26-inch TV equipped with a new image- 
enhancement circuit that produces a 
sharper, high-definition picture from 


conventional 525-line broadcasts. Ac- 


cording to Carver, it adds pixels to the 
scene to increase the vertical resolu- 
tion. It works, but it also introduced 
noise in the picture I saw. Carver told 
me that the final set, available some- 
time next year, will contain an addi- 
tional noise-cancellation circuit. 


Electronic still camera 


The camera looks like a 35-mm SLR. 
But instead of using film, Canon's SVS 
(still video system) records up to 50 
color images on a built-in two-inch 
floppy disk. Images from the disk can 
be transmitted over the telephone, 
printed on paper, or shown on a TV. 
Intended for professionals, the cam- 
era is $2,595; disk playback and trans- 
mission gear totals about $33,000. 
Sony will have a similar playback sys- 
tem, called Pro Mavica, with an op- 
tion that allows up to 400,000 disk 


pictures to be permanently recorded 


on 50 optical disks stacked in a type 
of high-tech jukebox. 


Dual VCR 


As the war between 8-mm and VHS 
continues to escalate, Samsung has 
stepped into the fray with a peace of- 
fering. Called the Format Translator, 


it’s a VCR that accepts a VHS tape | 


on one side and an 8-mm tape on the 
Continued 


Amazing Loudspeaker is 1'5 in. deep. 
Its power rating is 100 to 1,000 W. 


мМ 


How to obey the laws of physics 
while defying the laws of economics. 


It doesnt take much calculating to 


discover that Casio has bent the laws 


of economics to create scientific cal- 
culators that give you the most fea- 
tures and functions for your money. 
Our solar powered FX-451, for 
Instance, gives you 132 total func- 
tions—¥8 of them scientific—includ- 


ing binary, octal and hexadecimal 
calculations and conversions. What's 
more, it lets you calculate with the 


speed of light—and twelve other 
commonly used physical constants, 


including Planck's constant and 
atomic mass. Plus it offers you 16 
metric conversion functions, as well 
as a 10 digit + 2 digit exponent 
display for greater accuracy. And 
its ПІр-ореп keyboard gives your 
fingers plenty of elbow room for 
calculating quickly. 

Our less expensive FX-115 is 
also solar powered and has a 10 digit 
+ 2 digit exponent display. It gives 
you 105 functions, including 67 
scientific functions, such as statistics 


and computer math calculations 

апа conversions—octal, binary, hexa- 
decimal—which are so valuable in 
today's high tech environment. 

If you're looking for a way to 
make obeying the rigorous laws of 
physics easier without having to 
bow to the harsh laws of economics, 
Casio has it down to a science. 


CASIO. 


Where miracles never cease 


Electronics Newsfront c 


other. You can record or play back ei- 
ther format on the machine. But in- 


stead of everyone raising a white flag 7 | eus ms i i ; - 


and giving in to a clever idea, red 
flags have popped up everywhere— 
especially in Hollywood. Why? The 
machine makes tape-to-tape copying 
of copyrighted shows— pirating— too 
simple. (That same red flag went up 
years ago when the first dual-cassette 
audio recorder was shown. Now, of 
| course, it's a standard component from 
| nearly all audio makers.) If Samsung 


One 
of Gas s 


үре 
ocks 
cant suit all. 


Only KYB lets you pick the type that 
suits your driving style: 


GAS-A-JUST—for unsurpassed road 
contro!. Their high-pressure keeps your 
tires glued to the road (180% more pres- 
ı $ sure than Monroe gas shocks; 40% 

Là more than Gabriel’). 

7 1 KYB/GR-2—for riding comfort you 


can feel at a price you won't...even 
if you drive a mid-sized or com- 
, pact car. 
à And, with either one you'll ex- 
perience the benefits of the 
superior quality produced 

by the pioneers in gas 
shock technology. 

KYB Gas Shocks— 

^ Selected by demanding 
% motorists in over 60 

^ countries around 
*. \ the World. 


|f = =e = 
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Jmm 
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CORPORATION OF AMERICA 


for outstand 
recount around the world. У 


“Estimates based on manufacturers’ published data. 
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901 Oak Creek Drive, Lombard, IL 60148 


Dual VCR accepts VHS and 8-mm tapes and has a built-in 110-channel TV tuner. 


goes ahead with production — no intro- 
duction date has been set—the dual 
VCR will cost about $1,000. 


Easy-to-see LCD 


The display I saw was clear, bright, 
completely legible... and blue. “Our 
new Z-181 computer uses a super- 
twisted LCD display backlighted by 


| an electroluminescent panel," said Ze- 


nith marketing director Andy Czernek 
at a New York demonstration. That 
combination gives the display a high 
contrast ratio (12:1) and a viewing 
angle approaching 45 degrees. (The 
blue tint comes from the type of elec- 
troluminescent panel used.) The 
$2,400, 11-pound, 640-kilobyte ma- 
chine has two built-in 3.5-inch disk 


| drives, and, according to Czernek, is | 
capable of using all software written | 


for the desk-top IBM PC. 


Correction 


In my report on Northrop's focal plane 
array [ENF, July], I incorrectly quoted 
a spokesman saying that tests had been 
conducted aboard a Navy F-14 Tomcat. 


At present, tests have been conducted | 
only at Northrop. Flight testing of an | 


operational prototype should begin by 
the end of next year. 


Nine-in. LCD has same aspect ratio (for 
true circles) as a tube display. 


| 


EVERY BUSINESS NEEDS AN IGIM-P 


WHO WANTS TO PAY IBM PRICES? 


WE HAVE A SOLUTION!!! 


A 100% Compatible PC-XT 


Our PC-XT TURBO COMPUTER runs all the popular Business Pro- 


grams, like Lotus 1, 2, 3, Word Perfect, Wordstar, aBase III, 


Homebase, Sidekick, and Flight Simulator. In addition to running 
the progams at the standard ІВМ clock speed of 4.77 Mhz, it also 


runs at 8 Mhz — almost twice as fast as IBM. 


HERE’S WHAT YOU GET 
ACS-Turbo Mother Board 4.77/8.0 Mhz 
640K of RAM 
Two 360K Floppy Drives 
Heavy Duty 135 Watt Power Supply 
Keyboard New “АТ” Type with Large Enter Key 
Parallel Printer Port 
Monochrome Graphics Display Card 
High Resolution Mono Monitor 
with Swivel Base and Anti-Glare Screen 


OPTIONS 


20 MEG Hard Disk $449.00 
20 MEG Tape Back-Up $495.00 
Clock/Calendar $59.00 
Internal Modem 300/1200 BAUD $199.00 
Okidata 192 Printer $399.00 


PROGRAMS INCLUDED 

Included in the purchase price is PC-DOS, the standard ІВМ 
operating system. With our Hard Disk Computer, you also get 
HOMEBASE, a general purpose multi-function program to perform 
word processing, electronic filing, and data base management. 
HOMEBASE has a built-in calendar, with monthly, weekly, and 
daily scheduling. The Homebase Calculator lets you perform 
calculations on the monitor and the ability to print a paper tape 
if desired. HOMEBASE also includes a communication program 
with autodialer for communication with other computers (requires 
a modem). 


ACS 


BASE PRICE $950.00 LEASE $39/M0 
With 20 MEG Hard Disk $1399.00 LEASE $56/MO 


un 


ІШІШ 


5 YEAR WARRANTY AVAILABLE 


GUARANTEE & WARRANTY 

We guarantee you will be delighted with our ACS-Turbo Computer 
or we will refund your purchase price. We warranty our Turbo 
Computer 100% Parts & Labor for 1 year. We believe our computer 
is even more reliable than ІВМ — that's why we re offering a five- 
year extended warranty for only $30.00 a year. 


HOW TO ORDER 

Call us at (818) 889-1092. We have experienced salespeople to 
advise you with your computer requirements. 

You can charge our ACS-Turbo Computer with a VISA or Master- 
Card. We also have a lease plan available for qualified businesses, 
with payments from 36 months to 60 months. 


*|BM is a registered trademark of International Business Machines. 


9311 Derry Avenue, Suite А, Agoura Hills, СА 91301 
Phone: 818/889-1092 Fax: 818/889-5605 Telex: 299 353 POST UR 


EASY LINK Mailbox: 62941735 Telex: 5106018224 ACS AGRA HILLS UQ 


Total cars tested to date: 757 
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Performance cars are back, and U.S. and Japanese makers are vying for the hearts of 
American drivers. PS tested the Toyota Supra, Mitsubishi Starion ESI-R, Ford Mustang GT, 
and Chevrolet Camaro IROC-Z to find the perfect blend of performance, style, and value. 


By TOM WILKINSON 
and JACK KEEBLER 
Photos by Greg Sharko 


mericans are in love again with 
A^» cars. So manufacturers on 
Mboth sides of the Pacific are 
packing more performance into their 
sports models. Toyota and Mitsubishi 
have just unveiled hot new coupes for 
the U.S. market, hoping to woo buyers 
away from Detroit's offerings, includ- 
ing the Mustang and Camaro. To find 
out who's on top in the hot-car race, 
POPULAR SCIENCE assembled a quartet 
of these performance coupes for tests 
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at Stewart Airport in Newburgh, N.Y. 

The cars are similar in many ways. 
Each has a powerful front-mounted en- 
gine, rear-wheel drive, a vestigial back 
seat, and a hatch to make the best 
use of cargo space. 

But there are also significant dif- 
ferences between the domestic and 
Japanese competitors. The Camaro 
and Mustang have been in production 
for years, and their push-rod V8s and 
live rear axles are as American as 
John Wayne. In contrast, the newer 
Japanese entries rely on clever tech- 
nology. The Toyota Supra is powered 
by an in-line six with twin overhead 


cams, and uses independent suspen- 
sion at all four corners. The recently 
introduced ESI-R version of the Star- 
ion also has independent suspension, 
front and rear, but gets its power from 
a 2.6-liter four with a turbocharger 
and intercooler. 


Smooth performance 


Performance is one thing buyers of 
these cars expect. And at least as far 
as acceleration goes, they'll not be dis- 
appointed. Zero-to-60-mph times for 
the Camaro, Starion, and Supra were 
all in the low eight-second range. 

Then there was the Mustang. With 
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Performers, from left: Chevy Camaro IROC-Z, Ford Mustang GT, Mitsubishi Starion ESI-R turbo, and Toyota Supra. 


its 200-horsepower fuel-injection V8 
and five-speed manual gearbox, it av- 
eraged 6.8 seconds in the 0-to-60 runs. 
Of cars tested recently, only the Cor- 
vette and Porsche 944 turbo have been 
quicker. Since you can buy two Mus- 
tangs for the price of either sports car, 
that’s impressive performance. 

Cars that accelerate so quickly 
should stop just as rapidly, but only 
the Supra did well in the braking test. 
Even after its four-wheel disc brakes 
had been heated up by 10 У2-с stops 
from 60 mph, they hauled the Toyota 
down from 60 in 138 feet. 

The other three cars took consider- 
ably longer to stop. With its optional 
four-wheel disc system, the Camaro 
needed 168 feet to stop from 60, The 
Starion was close behind at 174 feet. 
Finally, the quickest car in the group, 
the Mustang GT, took 185 feet to stop 


from 60 mph with its brakes heated up. 

Handling is also important іп а per- 
formance car. Here, the car makers 
have taken several approaches, result- 
ing in cars that felt different on the 
test strip and on roads around New 
York City. 

Mustang and Camaro start with 
wide Goodyear Eagle VR radials, then 
use stiff springs and thick anti-roll 
bars to keep the tires upright on the 
road. On smooth pavement, this strat- 
egy works. The Mustang was the 
fastest car through the high-speed 
lane-change grid, and the Camaro 
wasnt far behind. Both cars were also 
fun to drive on smooth winding roads. 
Cornering was predictable, with an 
on-rails feeling that inspired confi- 
dence, and the smooth torque of their 


big V8s made it easy to power out of 


Continued 


The ratings are based on test results and 
measurements. Results should be read with 
the understanding that they reflect tests 
only on our sample cars. An excellent rat- 
ing is 5 points; very good, 4; good, 3; fair, 
2; poor, 1; very poor, O. 


ч o = B 

5 ры 3 5 = = 

SES v9 29% $E 

SS& ШЕ ЕЛИ Fa 
Acceleration 5 5 5 5 
Braking 2 2 2 4 
Handling 5 5 5 5 
Maneuverability 5 5 5 5 
Quietness 0 0 0 2 
Roominess 3 3 3 3 
Vision 3 4 3 3 
Entry'exit ease 3 2 3 3 
EPA economy 2 2 3 2 
Ride comfort" 1 2 2 3 


"Authors' opinion 
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Hot Coupes continued 


Handling of the Toyota Supra (above) 
was neutral at the limit, but the car had 
more body roll and less cornering 
power than the other three. The Star- 
ion ESI-R (right) did only fair in the 
braking tests. Only the Supra earned 
a good rating in the brake lane. 


one curve and head for the next one. 

If only there were no bumps in the 
world. The stiff springs and solid rear 
axles that made the Mustang and 
Camaro such fun on a smooth road 
also caused them to chatter across 
bumps, especially during hard corner- 


| PS serviceability ratings 


How easy is it to service these cars? To 
give you an approximation of how difficult 
it is for a typical person to perform various 
service operations, we examine each test | 


vehicle. The numbers mean: 1, very diffi- 


cult; 2, difficult; 3, average degree of dif- 
ficulty; 4, easy; 5, very easy. 


ESI-R turbo 


Toyota 


Mitsubishi 


Chevrolet 
ut uud Camaro 
Mustang GT 
Starion 
Supra 


IROC-Z 
Ford 


| CHECKING FLUIDS 
Battery 

| Master cylinder 
Windshield washer 
Engine oil 
Coolant 


CHECKING THE ENGINE 
Spark plugs 

Distributor 

Oil filter 

Oil fill 


REPLACING HOSES 
Upper radiator hose 

Lower radiator hose 

Heater hoses 


CHANGING BULBS 
| Headlights 

Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 
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CHECKING FUSES 
CHANGING SPARE TIRE 
CHANGING BELTS 
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ing. Both cars also gave their occu- 
pants a thorough shaking on any but 
the smoothest pavement. 

At the other extreme was the Supra. 
Its soft springs and independent sus- 
pension gave it the best ride of any car 
in the group. But it also was the slow- 
est of the four through the handling 
tests. Still, we suspect that many peo- 
ple will find that the softer ride more 
than compensates for any loss in cor- 
nering power. The Supra’s optional 
electronically adjustable shock absorb- 
ers (called TEMS—Toyota Electroni- 
cally Modulated Suspension) seemed 
to make little difference during our 
test driving. The system is designed 
to increase damping during hard driv- 
ing, but we could feel little change. 

The Starion was the smallest, 
lightest car of the four, and had the 
shortest wheelbase. Consequently, we 
expected it to be quickest through the 
low-speed slalom—and it was, even 
though we could beat the power steer- 
ing if we cut the wheel quickly. The 
Starion was the second quickest 
through the high-speed grid, and it 
felt stable and controllable during fast 
cornering. With its independent rear 
suspension, it skittered less on bumpy 
corners than did the Mustang or Ca- 
maro, and it was far less punishing 
than the domestic coupes on pothole- 
pocked streets. 


Going in style 

Of course, numbers—even perfor- 
mance numbers—can't tell the whole 
story. You don't buy a bright red coupe 
with cast alloy wheels and fat radial 
tires with your head—you buy it with 
your heart. 

Take the Camaro IROC-Z. Fire-en- 


gine red with black hood louvers, our 
test car looked like an escapee from 
the race track. And in many ways, the 
IROC-Z's racing heritage was appar- 
ent—maybe too apparent. The ride 
was harsh, the steering quick, and 
rumble from the exhaust system was 
always with us. Front seat comfort 
was good. But as with the other cars 
in the test, the rear was useful only 
for children or for adults who liked 
being folded up like a pretzel. Also, 
the IROC-Z is only available with a 
four-speed automatic transmission, 
which may discourage some buyers. 
In contrast to the brazen styling of 
the IROC-Z, the silver Mustang GT 
was so plain it could fade into turn- 
pike traffic. Some testers thought the 
interior looked dated, but the bucket 
seats felt comfortable, and the controls 
had a solid, no-nonsense feel. 
Spartan was the word that came to 
mind. And like those warriors of old, 
the Mustang could be brutal. Al- 
though the fuel-injection V8 idled 
smoothly, power came on so abruptly 
that it was hard to leave a stoplight 
without jetting halfway down the 
block. And the clutch was so heavy 
that a half-hour in traffic would wear 
out even Hercules' left leg. But with 
Mustang GT, it's easy to forgive some 
of the rough edges. Our test car listed 
for $13,145, making it one of the best 
performance bargains anywhere. 
Compared with the Camaro and 
Mustang, the new Toyota Supra had 
a sophisticated, polished feel. It was 
easy to get comfortable behind the tilt- 
and-telescope wheel. The driver's seat 
was very adjustable, and the controls 
on the panel were logically placed and 
Continued 
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High-performance racing cars that generate about 600 horsepower demand tough, quality 
parts. So does your car. And Motorcraft spark plugs, filters, batteries and motor oil deliver top 
performance, out on the race course or on the highway. Because the technology used to 
develop Motorcraft racing parts is the same technology used to develop Motorcraft quality 
parts for your car or truck. 

Motorcraft quality parts have been installed as original equipment in more than 35 million 
Ford, Mercury and Lincoln cars and Ford trucks and are engineered to meet the needs of all 
vehicle manufacturers. 50 no matter what kind of car or truck you own, there's only one logical 
choice. Motorcraft, of course—so you know you're getting reliable original equipment quality 
replacement parts. Race-proven parts. Trustworthy parts. Motorcraft from Ford. Quality parts 
for all makes of cars and trucks. 
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EXCEEDS THE NEED Buckle up-together we can save lives. 


ала САК S Line 


You'll find the most helpful shopping infor- 
mation іп the 108 page Crutchfield catalog. 


FREE с 


Stereo & Video 
Catalog 


Refer to the latest Crutchfield 

Catalog before buying your next 

car stereo, home stereo, or video 

product: 

® 108 pages filled with helpful articles, 
consumer tips, charts, and installation 
guides. 

® Color photos, complete product descrip- 
tions and technical specifications on 
hundreds of the finest brand name 
products. 

You get more value shopping 

Crutchfield: 

® Toll-free product advice, ordering, and 

customer service. 

24 hour shipping. 

Absolute satisfaction guaranteed. 

Full 30-day return privileges. 

Discount prices on Sony, Pioneer, JVC, 

Teac, Akai, Advent, Jensen, Clarion, 

Concord, Sherwood, Canon, Infinity, 

and many more! 


Call or send now for your $ 
FREE Catalog 


Use this coupon or call toll-free: 


In Virginia, call 800-552-3961 
Ве sure to mention Popular Science when calling. 


Name 


Apt. # 


ity State Zip 


CRUTCHFIELD 


1 Crutchfield Park, Dept. PS, Charlottesville, VA 22906. 
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Hot COUPES Continued р 


Mitsubishi 


eram Fi ede ee eee 


ертте 


Wheelbase |... 101.0 100.5 95.9 102.2 
Overall length sss 188.0 179.3 173.2 181.9 
Overall height а. 50.0 52.1 50.1 51.6 
Overall width ................................... 72.8 69.1 68.3 68.7 
TER, EUR S so ады 60.7/61.6 56.6/57.0 57.6/57.2 58.5/58.5 
Ground clearance 4.8 4.8 4.5 5.5 
Front head room 37.0 37.0 36.6 37.4 
Front hip говт........................ 56.3 56.1 53.1 51.8 
Front leg гооп... 43.0 41.7 40.7 44.1 
Rear head room .................... 35.6 35.9 35.4 33.9 
| Rear hip room oo... 428 47.1 40.5 47.6 
Rear leg room (min, b ДЫН 98 30.7 29.1 24.0 
Rear knee room (min.) ............. -0.6 -1.3 0 n.a.* 
SM distance sees 263 27.6 23.8 21.7 
Engine ре 2а ы v8 v8 In-line turbo 4 In-line 4-valve 6 
| Displacement (cu. in./L) 305/5.0 302/5.0 156/2.6 180/3.0 
Compression ratio . 9.5: 9.2:1 7.0:1 9.2:1 
| Carburetion ............................ EFL E.F.l. EFI. EEFI. 
| Net hp трт ....... .. 190 (и 4,000 200 (а: 4,000 176 (а 5,000 200 « 6,000 
Net torque (ft.-Ibs.) a трт .. . 285 @ 2,800 285 (а 3,000 223 & 2,500 185 ( 4,800 
Transmission ............ 4-speed automatic 5-speed manual ^ 5-speed manual 5-speed manual 
Axle табо а 3.42:1 3.27:1 3.54:1 4.3:1 
Tirê make н Goodyear Goodyear Yokohama Goodyear 
TE type i. sse арш. Eagle Eagle A-403 Eagle 
TAIESEE ИРАҚ ае met SE MEA E 245/50VR16 225/60VR15 F-205/55VR16 225/50VR16 
R-225/50VR16 
Steering танна Power, rack Power, rack Power, rack Power, rack 
Overall steering ratio ............. 14.00:1 20.00:loncenter 14.30:1 16.5:1 
15.97:1 at stops 
Turns, lock to lock . 2.50 3.05 2.80 3.00 
Tum diameter (ft.) 2.2... 39.4 39.0 31.5 35.4 
Front suspension ... Independent, i I | Independent, 
modified MacPherson struts strut type with coil double wishbone 
MacPherson struts with coil springs springs and with noncoaxial 
with coil springs — mounted on lower stabilizer bar coil springs, gas- 
Rear suspension ..................... Salisbury axle with Four-bar link with I Independent, 
torque arm, track сой! springs on strut type with coil double wishbone 
ing stabilizer bar gas-filled shocks 
Front stabilizer-bar diameter (in.) ... 1.30 1.30 0.82 0.75 
Rear stabilizer-bar diameter (in.) ... 0.90 0.83 0.75 0.75 
| Trailer towing (max. lbs.) ................ m = wes € 
| Trailer tongue weight (max. lbs.) ...  — 5 дыз 
Brakes .............................. Power, dise-disc Power, disc-drum Power, disc-disc Power, disc-disc 
Brake swept area (sq. іп.) ............... n.a.* 275.6 395.6 426.7 
Fuel tank (gal.) . 15.5 15.4 19.8 18.5 
Trunk space (cu. ft.) ....................... 31 30 na.” 90** 
Liftover height (in.) SRM T 29.9 28.5 32.7 
Curb weight (Ibs.) |... 3,278 3,139 3,062 3,450 
F/R weight distribution (%) .. . 56.5/43.5 58.2/41.8 53.4/46.6 51.9/48.1 
Base рсе... $11,902 $10,696 $17,569 $17,990 
Price as tested s. $17,940! $13,145? $18,433? $19,943^ 


| Major options (over $100): ‘locking differential $100, comfort-tilt steering wheel $115, tinted glass $115, power door 


locks $130, defogger $145, electronic speed control $175, power discs front and rear $179, power windows $195, 


| power seats $225, saver pack package $350, cloth interior $359, four-speed 


automatic transmission $465, electronically 
*tinted 


tuned AM-FM cassette $469, IROC package $659, five-liter ТРІ VB $695, A/C $750, removable T-tops $846; 
glass $115, power lock $116, premium sound $138, rear-window defroster $145, AM-FM cassette $148, speed control | 


upgrade $620, leather sport seats $870 


sport 
* Not available at press time 
** With rear seat folded 


| $176, power windows $207, air conditioning $762; *sun roof $274, leather seats $380; “power driver's seat $190, 


DRAWINGS BY RUSSELL VON SAUERS 


wonderfully solid under the fingertips. 

Problem was, the Supra was so com- 
petent it was almost boring. The three- 
liter in-line six, with its four-valve 
heads and electronic fuel injection, had 
neither the low-speed torque of the do- 
mestic V8s nor the free-spinning power 
of the Starion’s turbo four. And being 
the heaviest car in the group, the 
Supra could hardly be called nimble. 
However, faced with a long trip, PS 
staffers invariably chose the smooth- 
riding Supra. 

Finally, there was the Starion. When 
the bright red coupe arrived at our 
test site, we couldn't help but chuckle. 
With its rear spoiler, bulging fenders, 
and mismatched tires, the ESI-R 
looked like something a child might 
fold a few times and turn into a robot. 

But despite its starfighter styling, 
the Starion grew on us. The 2.6-liter 
four—the same basic engine used in 
many front-drive Chryslers—revved 
smoothly, thanks in part to its balance 
shafts. The turbocharger and inter- 
cooler gave a satisfying rush of power 
with minimal throttle lag. And its 
short wheelbase and light weight 
made the Starion feel agile compared 
with the larger coupes. 

Unfortunately, the interior wasnt 
up to the rest of the car. The front 
seats were comfortable, but the tufted 
black leather had a sinister look. The 
cheap-looking vinyl and fake stitch- 
ing on the instrument panel seemed 
out of place on an $18,000 car, and 
the orange-on-black gauges added a 
touch of five-and-dime Halloween to 
the decor. 
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At the end of our testing, it was 
clear that Mitsubishi and Toyota have 
mounted a serious challenge to the do- 
mestic sporty coupes. Trying to pick 
a winner proved difficult, though. We 
could agree that the Mustang GT was 
the best bargain, and that the new 
Toyota Supra was the superior long- 
distance runner. Beyond that, we often 
found ourselves reacting as emotion- 
ally as buyers of these cars do. That's 
not necessarily a bad thing. The world 
would be a poor place without the cra- 
ziness of love. And driving would cer- 


THE 
- MOST 

EFFICIENT 
FILTER 
; 100 САН BUY. 


tainly be duller without cars like the 
IROC-Z, Mustang GT, Starion ESI-R, 
and Supra. 


Testers’ choices 


T here's no question that the best car 
in terms of performance per dollar is 
Ford Mustang GT. It's my choice. 
—J. J. К. 

The short wheelbase, light weight, 
and responsive handling of Starion 
ESI-R make up for its unpleasant in- 
strument panel and Star Wars styling. 
Make mine Mitsubishi.—T. W. РЕ 


In standard laboratory tests for 
filtering efficiency against other leading brands, 
the others left as much as 56.8% more dirt in 
the oil than a Lee Two-Stage Maxifilter. 

No surprise here. Lee adds a second filter to 
effectively trap dirt as small as one-fifth the width 
of a human hair. Lee Two-Stage. The clean 
breakthrough in oil filter technology. 
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several times and replaced the little 
breather filter in the air cleaner. Is 
there anything I can do to cure this 
problem? 

Wallace E. Smith, Greenwood, Ind. 


“Say, Smokey—” 


A clinic on cars by Smokey Yunick, 
America’s most famous mechanic 


The PCV system is very sensitive to 
wrong sizing of the PCV valve and to 
leaky or incorrect plumbing. Check 
carefully to make sure the right parts 
are in the right places. If the PCV sys- 
tem is OK and you can't find any leaky 
gaskets, you have a piston-sealing 
problem. This means the piston rings 
| are cracked, worn, or stuck. A cylinder- 

leakage test will pinpoint this condition. 


When you drive into the mountains, 
it’s a good idea to ask the locals what 
fuel works best for them. 

Fuel foaming 18 also a problem at 
high altitudes. To reduce foaming to 
a minimum, try installing a fuel- 
pressure regulator as close as possible 
to the carburetor. Set the pressure at 3 
psi. If the truck has a fuel bypass, re- 
place it with a homemade tee with a 
| 0.080-inch hole for the bypass. 

To tell vapor lock from fuel foam- 
ing, look down the carburetor throat 
when the truck stalls. Fuel foaming 
will push raw gasoline into the carb 
throat. Vapor lock means the bowl is 
dry; even working the accelerator pump 
won't push gas into the throat. 


Stalling in the hills 


I have a 1982 Ford F-250 pickup with 
a 400-cu.-in. engine that is used to 
pull a 26-foot fifth-wheel trailer. On 
a recent long trip, the truck slowed 
from 55 to 20 mph and would go no 
faster. Then it stalled and wouldn't re- 
start for half an hour. This happened 
three times, always on hot days. Twice 
I was driving at high altitudes. Me- 
chanics replaced the fuel filter, fuel 
line, and the fuel filter in the fuel 
| tank. Was the trouble simply due to 
altitude and heat? 

Kenneth E. Ross, Tacoma, Wash. 


Cam timing belts 


I recently purchased a 1982 Dodge 400 
with a 2.2-liter engine and 88,000 
miles on the odometer. l'm unfamil- 
iar with the camshaft timing belt. Do 
these belts ever break? Is there a good 
time to replace it before it breaks? If 
it does break while the engine is run- 
ning, will the engine be damaged 
(i.e., valves and pistons touching each 
other)? 

Fred Newman, Goldenrod, Fla. 


At high altitudes, gasoline boils at a 
lower temperature. At 5,000 feet above 
sea level, its boiling point is around 
100 degrees Е The engine also runs 
hotter because it develops less power 
in the thinner air. Different fuels also 
have different boiling points. If the fuel 
boils in the lines, you have vapor lock. 


Blowing oil 

I have a 1977 Oldsmobile V8 that has 
started blowing oil into the air-cleaner 
area and out through the snorkel pipe. 


The car has 97,000 miles on it and 
| runs well. I have changed PCV valves 


Yes, they do break. It’s a good idea to | 
replace the belt at about 60,000 miles, 
or sooner if you drive hard. On some 


TT | А division of Fuqua Industries. 


Snapper Power Equipment, P.O. Box 777, McDonough, Georgia 30253. E 
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| engines the valves tangle with the pis- 


tons when the belt breaks; yours should 
be OK. One problem with belts is that 
they tend to look good when they let 
go, so you сап? judge them by appear- 
ance. Timing belts also don't like rocks, 
snow, oil, or very high engine speeds. 
And for maximum life, they need to 
be tensioned properly. 


Gasoline smell 
I have a 1978 Buick Century with a 


305 V8 engine that runs fine on the 
| Other than the difference in weight, 


highway, but it lets out an awful gas- 
oline smell when І come to a stop. I 
have replaced both filters in the air 
cleaner, and replaced the gasket under 
the evaporative emissions canister. My 
mechanic says Гуе got sticky piston 
rings, but I don’t believe it because the 


| car only uses one pint of oil every 
| 1,200 miles. | 


Alfred Graf, Fairfax, Minn. 


You probably have an excessive heat 
problem in the carburetor float bowl 
or the fuel lines, which makes the float 
unable to maintain the proper fuel 
level. As a result, the engine is run- 
ning overly rich when the carb heat 


| soaks at shutdown or at a stoplight. 
| Check the functioning of the manifold 


heat riser. Another possibility is a slow 


fuel leak in a high-heat area, such as 
around the intake-manifold heat ris- 
ers and crossovers. When this fuel va- 
porizes, it gives off a very strong odor. 


Synthetic lubricants 


I am interested in switching to syn- 
thetic oil. Two brands that seem pop- 
ular are Mobil 1 and Amsoil. Amsoil 
says it has a 100-percent synthetic 


20W-50 racing oil and а 10W-30 turbo | 


oil, while Mobil offers 5W-30 and 
15W-50 with no apparent distinction. 


is there any distinction between rac- 
ing and turbo oil? The vehicles I in- 
tend to use this oil in are both new, 
with about 4,000 miles on them; one 
is turbocharged, the other is normally 
aspirated. 

Peter J. Sica, Floral Park, N.Y. 


Turbo oil is formulated to tolerate the 


heat soak that occurs in the bearing 
section of a turbocharger at engine 
shutdown. Тһе ability to tolerate more 


heat than conventional oil is one of | 


synthetic oil's strong suits. Turbo and 
racing lubricant formulations will also 
contain more extreme-pressure addi- 
tive to cope with the higher bearing 
loads seen in turbocharged engines 


and in normally aspirated racing en- 


gines. These oils aren't cheap, but they 


should provide the best lubrication. 


Ping cure 


In the May '86 "Say Smokey," Rich- 


| ard Jennings of Lanham, Md., wrote 


of a pinging problem while cruising | 
in his Oldsmobile Cutlass. The prob- 
lem is caused by the exhaust-gas- 
recirculation (EGR) valve; it needs to 
be replaced because the transducer 
valve inside is restricted. Olds issued 
a letter on the 1980 Cutlass rec- 


| ommending that the EGR valve be 


checked every 30,000 miles. With al- 
most 80,000 miles on my car, I’ve been 
through three EGR valves because of 
this problem. А bad ЕСЕ valve on this 
model can be diagnosed by test-driving 
the car with the vacuum hose to the 
valve disconnected and plugged. An- 
other method is to check by hand 
(wearing gloves) for valve movement 
when the engine is raced. А bad valve 
will hardly move upward at all. 
Russell Cornett, Florence, Ky. 


Thanks for the information. 


Got a car problem? Send it to “Say, Smokey—," POPULAR 
Science, 380 Madison Ave., New York, N.Y. 10017. АШ let- 
ters are read, and those of widest interest are answered in 
this column. Due to the large volume of mail, Smokey can- 
not reply to letters not selected for publication. 


Compare mowers and you'll 
want SNAPPER's state-of- 
the-art innovations, such 
as the patented Hi-Vac® 


7-2” system. You get a 

` blade with specially . 
designed airlifts, spinning * 

in a deep formed, 

semi-closed deck 

which gives 


a 
ж 


Lui 2 


you greater vacuum n power. Your lawn 
looks better, because Hi-Vac? stands 


up grass for a more uniform cut and 
picks up clippings, leaves, twigs, even 
pine straw. Your SNAPPER dealer has 
a Ні-Уас” to suit your needs. He also 

has service back-up,a two year limited 
. warranty and Snap-Credit, so you can 
4 , take your Hi-Vac® home today. 
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Мо money down, low monthly payments. 
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New products for 


A house is never finished: Long before one home-improvement proj- 
ect is complete, most homeowners are contemplating a half dozen 
more. The right products for your plans, and the right tools to do 
the job, are necessary starting points for all such endeavors. The 
best of both, as chosen by PS editors, fill the pages that follow. 


L SEC TOXIN 


Smart security lights: turnoff for burglars 


A shadowy shape creeps through dense woods toward an open garage 
door. Emerging from the trees, the figure crouches and starts to crawl 
furtively toward the garage now 50 ft. away. Suddenly, a light above 
the garage door flashes on. The intruder has been detected. 

In this test, it was I who sheepishly stalked my own house, but in a 
real burglary attempt that kind of instant spotlighting would proba- 
bly have sent an intruder running for cover. Outwardly, the newest 
security lights look like standard outdoor floods. But equipped with 

— = Continued 
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“You can get more comfort at less cost 
With the space age technology 
g" the Lennox Pulse gas furnace.” 


Take it from Dave Lennox. You can count on big savings with the Pulse gas furnace. 


£ Most ten-year-old gas furnaces with pilot lights send only 55% to 65% of their 
Th. = heat into your home, losing the rest up the flue. With the Pulse, from 93% to 
. | : 97% of the heat produced is usable heat. The result? You can cut your fuel 


ncs lli use almost in half. 


Pulse furnace technology, only from Lennox, is the newest breakthrough 
in home heating. It uses a unique process that ignites tiny quantities of 
gas 60-70 times per second. Complete combustion occurs with each 
"pulse" ignition, delivering almost waste-free heat-and making gas 
an even better buy. 


You can replace any furnace with an energy-saving 
Pulse—backed by a 20-year limited warranty on the 
heating assembly. Call your independent Lennox 
dealer today. And see how advanced Pulse tech- 
nology-already proven in hundreds of thousands 
of homes-can give you all the comfort of a gas- 
heated home for less. 
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NOT INSTALLATION 


When you compare the cost and 
comfort of all energies, gas now 


THE EFFICIENCY EXPERTS “ | gives you even more for your money. 


Gas. America's best energy value. 


01986 American Gas Association 


New products for 


| HOMES SHOP 


sophisticated detectors—passive in- 
frared sensors, ultra-high-frequency 
(UHF) radarlike sensors, and micro- 
phones—these light fixtures can sense 
an intruder and automatically switch 
on before he reaches your house. The 
security lights even have built-in pho- 


| tocells to activate them as daylight 


wanes. 

Two of the security lights I collected, 
Light Alert and Falcon Eye, use pas- 
sive infrared sensors to detect intrud- 
ers. These sensors do not emit beams 
or radiation, rather they respond to 
rapid temperature changes in their 
view. When a person enters the de- 
tection zone about 50 ft. away from 
Light Alert and 30 ft. from Falcon 
Eye, the heat from his body is focused 
by a lens inside the light’s sensor onto 
a detector element, thus raising its 
temperature. The detector element 
generates a voltage as a result of the 
temperature change, and the light 
switches on. 

The lens in the Falcon Eye's pas- 
sive infrared system is divided into 14 
segments, each covering a different 
angle of view. Light Alert’s sensor has 
six detection zones. Movement is reg- 
istered as a heat source passes through 
the individual detection areas. This 


means that the light will activate 


when you drive up in your car, but it 
will not stay illuminated if the still- 
warm car just sits in the driveway. 
Light Alert’s sensor detects changes 
of more than 4° F within an adjusta- 
ble 60-ft. triangular protection zone. 
The light can be set to stay on from 


15 sec. to 20 min. and has a relay out- 


put system that allows hookup to 
alarms and other security systems. 
Made by RAB Electric Manufacturing 
Co. (321 Rider Ave. Bronx, N.Y. 10451), 
Light Alert sells for $179. 

similarly time-adjustable, the Fal- 
con Eye has a detection zone that ex- 
tends about 30 ft. when mounted 8 ft. 
high. The zone fans out at a 45° angle. 
Falcon Eye, priced from $75 to $100, 
is manufactured by R.P. Falconer Corp. 
(3130 Marquita Dr., Fort Worth, Texas 


| 76116). 


An alternative to the passive infra- 
red sensor is a motion sensor that reg- 
isters intruders the way police radar 
detects speeders. Carlon/Thyrocon's 
Brite-Gard transmits à UHF signal. 
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Sensor-activated lights can scare off in- 
truders and light a path for visitors. 


A disturbance (walking into the UHF 
field) causes radio waves to bounce 
back to the antenna in the lamp’s 
base. If the mass of the object enter- 
ing the field is large enough, says 
Allan Goss, vice president of develop- 
ment at Carlon/Thyrocon, the light is 
turned on. “The lamp will signal the 
movement of people, cars, and large 
dogs,” Goss says, “but it will not sense 
tree limbs, cats, or birds.” He adds that 
the light has a maximum detection 
zone out to 25 ft. and covering a 165° 
area. The light can be set to stay on 
from 10 sec. to a maximum of 5 min. 
Brite-Gard sells for $159 from Carlon/ 
Thyrocon (25701 Science Park Dr., 
Cleveland, Ohio 44122). 

The least expensive security light I 
could find is the $25 screw-in sound- 
activated model made by Intermatic 
Inc. (Intermatic Plaza, Spring Grove, 
ПІ. 60081). Inside its base is a minia- 
ture capacitive microphone that picks 
up sound and routes it to an ampli- 
fier. The resulting electronic signal 
then activates the light. According to 


Clockwise from top: Light Alert, Inter- 
matic, Brite-Gard, and Falcon Eye. 


Cliff Mensing, an electrical engineer 
at Intermatic, the amplifier is more 


sensitive to sharp sounds, such as foot- | 


steps on cement or a window shutting, 
than to softer sounds like background 
conversation or a dog walking on 
grass. But when I set the device on 


top sensitivity, footsteps 15 ft. away | 


or a pencil dropped on the carpet at 


that distance activated the light. The 


length of time the light stays on after 


activation cannot be preset. The louder 


or longer a noise (thus, the greater 


the capacitive buildup), the longer the 
light stays on. 


"Security lights will never stop a 


burglar from kicking the door in," says 
Robert Falconer, developer of the Fal- 
con Eye, “but they are a deterrent.” 
Although the lights might flash on 
and off a few times unnecessarily (they 
can't discriminate between a burglar, 
a large dog, a car, or your neighbor), 
Carlon/Thyrocon’s Goss says “the op- 
erating costs are far lower than for 
outdoor floods that stay illuminated 
all night." —Naomi J. Freundlich 


| ярда frames 


| When space colonists make beams for 
| their extraterrestrial structures, one 
| process they'll probably use is pultru- 
| sion—pulling construction materials 
| into very strong pieces that сап be 
| many miles long. Using the same pro- 
| cess, earthlings are now making win- 
| dow-frame parts out of fiberglass. 
|  Omniglass, a company in Winnipeg, 
| Man., has designed a technique in 
which fiberglass strands saturated 
| with resin are heated as they are 
| pulled through a special die. Machines 
| that work like hands hauling in a rope 
can run 24 hrs. a day, making a strip 
| 
| 
| 


somewhat experimental. 


thermal breaks. 


| that is sliced off into pieces. 
Pultruded fiberglass is already used 
-to make ski and vaulting poles, sail- 
| boat masts, and ladder rails. But the 
more intricate shapes of lineals—the 


lengths of material that are cut up next spring.—Dawn Stover 
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to make window-frame compo- 
nents—required a new process, 
says Frank Vosnick, manager of 
a PPG Industries unit that will 
sell fiberglass lineals under the 
brand name Sunsash. At least 
one other company is making 
the new material, but it's still 


Pultruded fiberglass expands 
and contracts at virtually the 
same rate as glass, so seals 
shouldn't break. Other framing 
materials, like vinyl, can lose 
their shape. Fiberglass will not 
rot or swell as wood does. And 
it does not conduct heat into or 
out of a house as readily as alu- 
minum does. Vosnick claims that 
fiberglass costs less than wood, 
more than vinyl, and about the 
same as aluminum frames with 


РРС (One РРС-РІ., Pittsburgh, 
Pa. 15272) will offer its lineals 
to any window manufacturer, 
tailoring them to the designs of 
each company. Fiberglass frames 
should be available in the U.S. 


ЭТН COUPON. 


. scissors and return the coupon below f 


—S ае. À —À а 


OUT IS 


Before you grab the hammer and saw, grab the 

r the full 
story on Marvin Replacement Windows. We'll 
show you how to save time and money while 
replacing your windows with the beauty and 


| energy efficiency of Marvin wood windows —the 


windows made to fit. Just return the coupon 
below or call 1-800-346-5128 (In Minnesota, 
1-800-552-1167). 


Send to: Marvin Windows, Warroad, MN 56763 


Name 
Address 


State 


Phone 
Р5-6014-9 


SEPTEMBER 1986 | 35 


Меу/ mers for Airsled can lift up to 400 Ibs. on 


smooth surfaces. Four sheet-plastic 


LIV, ^ (0) (AQYLIVAY 9) runners can be laid down over car- | 

r3 (С JAN ІЛ | E XG, ау Sh peted floors or uneven surfaces so 

LUN UL LL VAN ҰБ УТ T A35 | 
that the air film can form. In addi- 


| tion, Airsled can provide a 300-mph 
| | blast of air that сап be used for jobs 
Air-lift for your appliances like leaf blowing and rain-gutter 
| cleaning. The appliance mover uses 
Wouldn't it be wonderful to glide your a 1?4-hp motor and weighs less 
| 400-Ib. refrigerator around the kitchen than 28 lbs. It's a bit pricey at just 
as easily as you would a light-footed under $400, but you can rent Air- 
dance partner? Maybe that hasn't Бееп sled in many locations for approxi- 
your ambition, but it’s possible with mately $10 to $15 per day. Another 
an innovative mover called Airsled, version, called Elevac, uses a 4-hp 
which uses air pressure to eliminate motor and doubles as a powerful 
the back-wrenching effort of moving vacuum cleaner. Both are made by 
refrigerators, washers, dryers, and Aerostat Industries, Box 10605, 
the like. As a bonus, it reduces the Wilmington, Del. 19850.— Phil 
chances of messing up floors. McCafferty 
One person can move such behe- 
moths by simply sliding two '4-in.- 
thick steel sled-like devices under the 
object and hooking up two hoses to a 
lightweight shoulder-slung blower. The 
blower forces air through the hoses 
and out many small holes in the un- 
derside of the sleds, creating a 1-psi 
| pressure. This “floats” the load on а 
cushion of air. 


| 


EL 


rey 
cs, 
T" 
! 
ІМ |" ң 
| | 
= 
4 4 


C. Тр us See, procrastination pays! Putting off buying new locksets for 
ue E > 1 | 5 the entry doors of your home was really a smart idea. 

Because now you not only get the new Bel Air design entry locks 
you need, you get a free Eveready® flashlight with each one you 
buy. Perfect for the kids trick-or-treating on Halloween evening. 

There's lots more, too. The bonus of an adjustable deadlatch for 
ease of installation in a variety of doors. And a $1.00 off rebate 
coupon for the batteries you'll need. 

Most important, though, is dressing up your entry doors with 
America's largest-selling residential locksets for lasting beauty 
and dependable, trouble-free performance. 

You surely recognize a bargain when vou see one, so go 
directly to wherever you buy hardware and ask 
for the Kwikset-lock-and-free-flashlight-deal. 

You were smart to wait. But don't wait any longer. 


America's Largest Selling 
Residential Locksets 


Eveready is a | e 


registered | 
trademark LA FOR 
mion Carbide "— — 


| New products for 


HOME SHOP 


| Laminated lumber 


The sample of unfinished 2 x 3 in my 


| hand has an exotic face grain—you 


might take it for a block of zebrawood. 
But when I turn it to examine the end, 
the grain’s like nothing I’ve seen be- 
fore. The block is made of dozens of 
veneer strands bonded under pressure 
with waterproof phenolic resin. The 
only lamination pattern it reminds me 
of is the edge of a waferboard panel. 
But what I see here aren't waste chips 


or splinters—they're uniform У-іп.- 


wide strips cut from plywood-type ve- 
neer, and they can run 8 ft. in length. 

Im holding a sample of an intri- 
guing structural material called par- 


allel strand lumber (PSL). It comes 


from MacMillan Bloedel, one of Can- 
ada's major wood-product manufactur- 
ers, which plans to market PSL in the 
standard framing-lumber sizes shown 
іп the photo—under the trade name 
Parallam. 

l've seen Parallam before—as part 
of the wall system in the foreign pa- 
vilions at Vancouver's Expo '86. The 
decision to use over a half million 
board feet in building this innovative 
Canadian fair seems particularly ap- 
propriate: All Parallam is currently 
made in a prototype plant just out- 
side Vancouver. 

You work the material just as you 


| would lumber, using standard tools 


and fasteners. Because it's still wood 
(though in a processed form), it would 


| require protection from weather. But 
| it's mainly intended for indoor use— 


as exposed solid beams and headers 


| or as horizontal one-piece chords in 
 I-beams or trusses—any place where 
| its greater strength (two to three 


times that of standard lumber) is an 


advantage. 


Parallam is superior to wood in sev- 
eral other ways. Since the 8-ft. strands 
are laid up parallel with their ends 
unaligned, it can be rolled out through 
a continuous press in virtually any 


| length—66 ft. is the manufacturing 


limit of the prototype plant. Since 
knots, pitch pockets, and rot are elim- 
inated as the strands are cut, the nat- 
ural imperfections of wood are edited 


| out. Dimensional stability is vastly 
| improved, so that when the big tim- 


bers that emerge from the press (7 by 


14 in. in cross section) are sliced up 


into dimension lumber, there will be 
no warping, twisting, or cupping. The 
lumber is already fully cured (to less 
than 1296 moisture content), due to a 
patented heating process. Such hefty 
cross sections would resist penetration 
from any normal heat source (resin in 
the core would never cure), so the com- 
pany developed an innovative micro- 
wave system that "bakes" the material 
from the inside out. 

Parallam is concentrating on west- 
ern softwoods because all usable first- 
growth trees will be gone in a couple 
of decades, and smaller second-growth 
timber won't yield big construction 
beams. They'll have to be manufac- 
tured. And the Parallam method gives 
far more efficient utilization of a log 
than standard sawmill practice. 

But can you buy Parallam for your 
next construction project? Probably 
not yet. Though it's being test-mar- 
keted coast to coast, the supply will 
remain limited until a full-scale plant 
comes on line in 1988. But you still 
may not be able to afford the stuff. 
Though it's already competitive with 
other high-strength materials (such as 
Steel), it'8 not meant to compete with 
construction-grade lumber: At present, 
you'd pay two to three times more for 
a comparable piece of Parallam. So 
builders are using it selectively—in 
places where its greater strength per- 
mits a reduced bulk or a longer span 
or where its striking grain pattern can 
be left exposed as a design element. 

The more you examine it, the more 
Parallam seems to be the wave of the 
future in lumber. For information, 
write MacMillan Bloedel Ltd. (Paral- 
lam Div.) 1272 Derwent Way, Vancou- 
ver, B.C., Canada V3M 5R1.—Al/ Lees 


Here’s why more and more 
people are choosing the comfort, 
beauty, energy 
savings and 
value of The 
Intelligent 
Window %- 
the опе with ` 
Sungate® coated glass from PPG. 

It’s the exclusive Sungate 
coating: it lets in the sun’s light 
and heat, but reflects the heat 
from your 
furnace, and 
the other 
radiant heat 
in your 
| home, back. 
into your 
rooms. 

You can 
get the full story on how Sungate 
coated glass works by filling out 
and returning this 
coupon. Or, to 
find out who in 
your area sells 
windows and 
doors with 
Sungate coated 
glass, just call 
1-800-2-GET-PPG. - 


— eee ESS ee 


PPG INDUSTRIES, INC. 

SUNGATE MARKETING GROUP 5С158 
Р.О. BOX 8727 

HARRISBURG, РА 17105 


COATED GLASS 


Please send me more information on how 
windows with Sungate coated glass from PPG 
can add to the beauty, comfort and value of 
my home. 


—————: 


Name 

Address = 

om ос 

State. г. NN it 
ee a рсе z 
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New products for 


FOME & IOP 


Plastic-head nails 


From the United Kingdom, a nation 
that sees its share of rainy weather, 
come nails designed to take the rain 


TODAY'S EASY LIVING PROJECTS 
< NEED THE EFFORTLESS 
yaz STAPLE GUN OF 

_ TOMORROW... 


ELECTRO-MATIC 


ақан 


Features: 

e On/off safety trigger lock, 

е Compact design, perfect balance 

e Solid-state electronic circuitry. 

e Hand-contoured handle for tireless handling 

e Rugged lightweight, hi-impact durable housing 

e Uses 6staple sizes from 1/4" to 9/16" and ceiltile 

e All-steel channel & track for non-wearing. 
jam-proof performance 


Ruin ені жесін нтте бейнетке.) | Susan-style base has steel ball 


=| There's no project 
— ^A too large or 

NES. | too small. 

xu VOUT! love the easy 

EN leather touch, trigger- 

| Таз! action that lets 


hardware, home center and 


The ETN-50 Electro-Matic staple gun | 
| is the ideal low-cost/ | : | 

| high-value household age unit are made of perforated hard- 
4 tool for today's board, so you can hang a collection of | 


do-it-yourself 
family. 


you breeze effortle 


through scores of deco- Щу 
| rating and repair pro- 
B jects — whether tri 
ming a shelf, lining 
MI acloset, covering a 


projects 


and not turn to rust. Called Polytops, they have. 
heads made of tough plastic. 

In the UK, Polytop nails are used for construc-: 
tion (roofing, fascias, cladding), the maker says. 
They come with 50- or 65-mm shanks. Light-duty 
versions, called Polytop pins, come in 20-, 25-, | 
30-, and 40-mm lengths. Both are driven like nails | 
but have gripping rings for superior hold. | 

Standard head color for the nails is white, but | 
custom colors are available. The pins come in | 
white, beige, brown, black, and green. SEAC Ltd., 
Chesterfield Rd., Leicester LE5 5LP, England. | 


Rotary closet 


Three sides of this space-saving stor- | 


| tools from hooks. The fourth side has | 
open shelves for storing cans, jars, and 

| |, bulkier goods. And the whole thing | 

| rotates to quickly get to the side you | 

| want. | 
Called Turn-A-Tool, this rotary or- 
| ganizer can end work-area clutter in 
| the workshop, office, studio, sewing 
room—just about anywhere you use 


ssly 


ШЫ 


valance, mending a tom — | tools and supplies, the manufacturer 
M tion, weatherstripping, notes. It comes in beige, but with а 
With fering or Coe nd little paint you can make it match | 
[oe your color scheme. | 


The unit is 20 in. high; base and | 
top measure 6% by 675 in. The Lazy 


bearings. 


Put Trigger Squeeze Power to work for et үры speed and ease of — The $20 price includes a dozen 'A-in. 
ІП 
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ARROW FASTENER COMPANY. 


271 Mayhill Street, Saddle Brook, NJ 07662 
In Canada 6505 Metropolitan East. Montreal HIP 1X9, Que. 


inc. 


perf.-board hooks; shipping is $3 extra. 

(The unit is shipped unassembled.) It’s | 
available from Visual Enterprises, Box 
39372, Phoenix, Ariz. 85069. | 


Who's Watching Your Home 
when You're Not? 


Protect Your Property with a Radio shack Security system | 


We don't want to alarm you, but crime is on the 
rise. Whether you live in a big city, small town or 
rural area, your chances of being a victim of bur- 
glary are much higher now than ever before. Yet 
there is an affordable deterrent to trespassing 
and theft: a SAFEHOUSE® security system from 
your nearby Radio Shack. 


Whole-House Security System 


: E ~ | Designed for do-it-yourselfers! We offer a full 


line of UL listed security products including con- 
trol units, sensors, sirens, strobe lights, phone 
dialers and complete systems. Illustrated manu- 
als make it easy to install a professional quality 
system for much less than you'd pay for а com- 
parable commercial installation. 


Wireless System for Apartments 


Shown With Optional Indoor/Outdoor Horn 


Complete 
System 


Save 51655 


Reg. Separate Items 146.30 


120955 


Includes everything you need for perimeter-type protection in your 
home: Steel control unit with hinged door, extra-loud electronic siren, 
four magnetic sensors for windows or doors, key switch, 100 feet of 
wire and the in-depth 38-page manual shown above. Expandable de- 
sign allows you to add as many sensors as required to protect vulner- 
able points. The system is compatible with virtually any security 
sensor and features two loops—one with instant response, the other 
with an adjustable delay so you can leave and re-enter without 
sounding the alarm. A separate always-armed circuit alerts you to 
any sabotage attempt and lets you manually trigger the alarm in 
emergencies. LEDs indicate when the system is armed and tell you if 
you've left a window or door open. Also has siren and battery test 
pushbuttons. UL listed AC operation with battery backup system. 
#49-450/488/523/495/278-860. 


No Wires! Makes Installation Easy 
And Keeps the Landlord Happy! 


159° 


Simply plug the receiver into ап AC outlet and place transmitter at 
door or window. Has a loud built-in alarm and it's easy to add our 40- 
watt indoor/outdoor horn and extra transmitters to protect additional 
windows or doors. UL listed AC with battery backup. #49-401 

Optional 40-Watt Electronic Horn. #40-1251 .......... . 41.95 


Extra Transmitters. #49402 ................... Each 29.95 


E e COME ea ا‎ с. 


FREE 1987 CATALOG! 


Radıo 
Shaek 


rticipating 
Radio Mis tog n ipee 


300 One Tandy Center, Fort Worth, TX 761 


| 

| 

| 

| NAME 

| ADDRESS 
| CITY 

| 


no 


Mail to: Radio Shack, Department 87-A-096, 


| 
| 
| 
| 
| 
| 
| 


or майлады for 


King you can carry 
If you've always wanted a king-size 


bed but couldn't get the mattress up 
the stairs, take heart. Sealy has de- 
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veloped а king-size mattress that folds 
to fit through narrow spaces. 

The key to the mattress: the four 
hinges located midway (side to side) 
on the border rods—the metal top and 
bottom perimeter frames that give a 
mattress stability. (Mattresses for con- 
vertible sofa beds contain no such 
framework, so they are not as com- 
fortable as regular beds, says Al Klanc- 
nik, Sealy’s vice president for manu- 
facturing services.) The new hinged 


Т" 
| 
| 


d 


P2 
ЄТ Р 


lor perform 


mattress, he says, provides the same 
comfort as standard king-size beds. 
The hinges will become a standard 
feature on all king-size Sealy Posture- 
pedic mattresses and may be added 
to queen-size beds. Sealy, Inc., 525 W. 
Monroe, Chicago, Ill. 60606. 


Translucent shade 


The soft light that filters through 
sheer curtains gives pleasing illumi- 
nation to a room while affording a 
measure of privacy. But sheer curtains 
don't fit everyone's taste. 

Magic Fit Sheer Shades are an al- 
ternative. They give a similar light- 
ing effect but a clean contemporary 
look. And they cost much less than 
curtains, the maker notes. Made of 
washable five-mil vinyl and white 
linen overlay, the shades are 37, 46, 
55, and 73 in. wide. Prices: 97-925. 
Newell Window Furnishings, 916 5. 
Arcade Ave., Freeport, Ill. 61032-0943. 


-—— 
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Chances are pretty good you know someone “ 
who owns an ESCORT. We've been around since 
1978, which is an eternity in this business. 
So we'll stand on our reputation. Ask around. 


Check Our References 

We'll bet the first thing our customers 
will tell you is that ESCORT works. It finds 
all kinds of radar: X band, K band, over hills, 
around curves, moving mode, instant-on ambush. 
Whatever the trap, ESCORT finds it. And this 
long-range detection is followed up with a full 
report on the radar's strength. You can read 
this report on the analog meter. You can hear 
this report on the audio warning, pulsing slowly 
when the radar is weak, quicker as it strengthens, 
then constant as you approach range. 

ESCORT even uses a separate warning tone 
for the two radar frequencies, “beep” for X 
band, "brap" for K band. The two radars behave 
differently. Trust ESCORT to keep you informed. 


The second thing our customers will tell 5 
you is that ESCORT doesn't cry wolf. Our special — 
ST/O/P" (STatistical Operations Processor) | 


circuitry recognizes and rejects the most common 2 


source of false alarms, the ones that set off Ж 


less-sophisticated detectors up to a mile away. || 


A Dutch Uncle 


The third thing our customers will tell you ; 


is that we make shopping easy. We sell direct = 
from the factory only. Just dial toll free. No = 
traffic delays. No parking hassles. No waiting 
for a salesman. Why wait for him anyway? He 7 | 


won't understand how radar works, so he can't 3 à 


be of much help with your problem. 


Our sales staff are trained radar experts. | | 
They don't sell cameras and calculators too. | 


ESCORT 


Rocky Aoki 
David Hobbs 
Skip Barber 
Yoshizo Shimano 
Lyn St. James 
Chris Mather 
John Buffum 
Grayden Obenour 
Michael Kranefuss 
Bob Sinclair 
Hurley Haywood 
Scott Hughes 
Bill Mitchell 
Reeves Callaway 
Jon Lowe 
Jim Fuller 
Robert Redford 
Bob Sharp 
Bill Scott 
Ron Forth 
Vasek Polak, Jr. 
Dave Wible 
Jerry Wolf 
Larry Shinoda 
Jerry Galvin 
Paul Naberhaus 
Jim Trueman 
William Hopkins 
Don Knowles 
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Just radar detectors. They know the problems 
you face. And they're only a toll-free call away. 

Our sales people won't give you the run- 
around if you ever need service after the sale 
either. They're here till 11:00 p.m. on weekdays 
and 5:30 on Saturday. Just call the same toll- 
free number. 


Join the Club 

It's easy to try ESCORT. Dial 800-543-1608. 
Delivery is as quick as UPS and we pay for 
shipping. If that's not fast enough, Federal 
Express guarantees 48-hour delivery for only 
$6.00 extra. 

Take the first 30 days as a test. If you're 
not completely satisfied in that time, we'll re- 
fund your purchase and your return shipping. 
There are no hidden charges. We also back 
ESCORT with a one-year limited warranty on 
parts and labor. 

Let ESCORT solve your radar problem. 
Judging by the owners we can mention, you'll be 
in good company. 


Try ESCORT At No Risk 


(T $245 (Ohio res. add $13.48 tax) 
Slightly higher in Canada 


TOLL FREE 800-543-1608 


By mail send to address below. Credit 
cards, money orders, bank checks, cer- 
tified checks, wire transfers processed 
immediately. Personal or company 
checks require 18 days. 


ESCORT 


RADAR WARNING RECEIVER 


Cincinnati Microwave 


Department 0169 
One Microwave Plaza 
Cincinnati, Ohio 45296-0100 


© 1986 Cincinnati Microwave, Inc. 


The trouble with 
most replacement 
windows is 
they're not enough 

ofan 
improvement. 


ii: TEES: 
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Pella Improvement Windows 
are lively exceptions to the notion that any 
modern replacement window is good enough. 
Our unrivaled energy values and lifelong easy 
care let you add all the light and style you 
want. So be daring while you're being sensible. 
You may add Slimshade® blinds between 
panes, disappearing Rolscreen®, exterior clad- 
ding that needs no painting...now thats an 
improvement. 

For lots of Improvement Window and Door 
ideas, visit your Pella Window Store listed in 
the Yellow Pages under "Windows", or mail 
the coupon. 

Pella makes your home a better place 
lo live 


The Pella 
Window 
ЖТ» Store 


Please send me a free booklet on Pella window and 
door ideas. 


| plan to С build, [ ] remodel, Г ] replace. 
Name 

Address 

C 


State Zip ] | 


Telephone — 
This answered in 24 hours. 


Mail to: Pella Windows and Doors, Dept.C1316, 100 Main 
Street, Pella, lowa 50219. Also available throughout 
Canada. © 1986 Rolscreen Co. 


it 
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| Squeezie does it 


Cutting the tiles to fit may be your 


| toughest task when installing a new 


ceramic-tile floor or counter top. With 
the TC tile cutter, the job is easy, even 
for a homeowner who has never be- 
fore cut tile, says Allway, the maker 


| of this new tool. 


Here's how you use it: Score the top 
of the tile with the tool's carbide cut- 


‚Ф 


| Light plane 


A new palm-grip tool from Porter- 
Cable looks as if it should be called a 
drum sander. It uses abrasive sleeves 


| on a spinning arbor to do its job. But 


the maker calls it an abrasive plane. 
Actually, the little tool is said to do 


| the work of a sander, planer, and 


grinder. If you're working on wood or 
plastic, you use a 1%-in.-long-by-1-in.- 
dia. aluminum-oxide abrasive sleeve. 
Optional tungsten-carbide sleeves let 
you "trim" cut edges of ceramic tiles, 
smooth bricks or concrete, even deburr 
and fit metals. Both types of sleeves 
are available in 30, 60, and 120 grits. 

As with most conventional power 
planes, which cut with rotating blades 
[PS, Sept. '85], this tool has an ad- 
justable base plate. The instruction 
manual says to align the front of the 
base flush with the abrasive drum. 
Normally, the back shoe of a power 
plane is flush with the cutting sur- 
face, and the front shoe is a fraction 
of an inch higher. The difference de- 
termines the depth of cut. 

John Nichols, technical service man- 


ting wheel, place the jaws of the tool | 


over the scored line, and squeeze the 
plierlike handles. 

The TC tile cutter sells for about 
$8, says Allway Tools (1513 Olmstead 
Ave., Bronx, N.Y. 10462). | 


ager at Porter-Cable, explained the 
odd instruction. "In operation, the 
abrasive drum expands about Yea in.,” 
he said, “which puts it that much 


lower than the front of the shoe. The | 


rear of the shoe is Yea in. below the 
front, which equals the expansion of 
the drum." Thus the depth of cut is 
controlled at Yea in. 


But that expansion takes place only | 


with the aluminum-oxide sleeves. 
When you use a tungsten-carbide 
sleeve, you must align it with the back 
of the base plate—a fine point not 
mentioned in the instructions. 

The abrasive plane is ideal for light 
planing tasks such as taking stock off 
sticking doors and delicate freehand 
fitting, says Nichols. The dressed sur- 
faces have a sanded finish rather than 
the shaved finish a blade planer pro- 
duces, he notes. An edge guide and 
adapter plate (which lets you attach 
custom fences) come with the tool. The 
model 320 abrasive plane is made by 
Porter-Cable Corp. (Box 2468, Jack- 


son, Tenn. 38302-2468). Suggested list | 


price is $130. 


can even earn your Associate in 
Applied Science Degree in Elec- 
tronics Engineering Technology. Of 
ER course, you set your own pace, and, 
oe | if you ever have questions or 
problems, our instructors are only 

a toll-free phone call away. 


The first step 
is yours. 


To find out more, mail in the 
coupon below. Or, if you prefer, 
call toll-free 1-800-321-2155 

(in Ohio, 1-800-523-9109). 
Well send you a copy of CIE' 
school catalog and a complete 
package of enrollment information. 
For your convenience, we'll try to 


CIE MAKES THE WORLD | Zum ™ 
OF ELECTRONICS YOURS. 


Today's world is the world of elec- 4K RAM Mitcroprocessor Training 
tronics. But to be a part of it, you Laboratory, for example, trains you to 
need the right kind of training, the work with a broad range of com- 
kind you get from CIE, the kind that puters in a way that working with a 
can take you to a fast growing career single, stock computer simply cant. 

in business, medicine, science, 


government, aerospace, rsonalized 
communications, and more. training. i! 
Wo cialized You learn best with flexible 
training. training, so we let you choose from 
You learn best from а specialist, а broad range of courses. You start 
and that's CIE. Wete the leader with what you know, a little or a 
in teaching electronics through lot, and you go wherever you want, 
independent study, we teach only as far as you want. With CIE, you 


it for over 50 years. You can put 
C К 1776 East 17th St., Cleveland, Ohio 44114 


that experience to work for you 
just like more than 25,000 CIE 

YES! I want to get started. Send me my CIE school catalog including details about 
the Associate Degree Program. I am most interested in: 


students are currently doing 
all around the world. 


computer repair [ ]television/high fidelity service 
[.]telecommunications L] medical electronics 
actical C robotics/automation [ broadcast engineering 
training. O other Р 
You learn best with practical training, ы 
so CIE’s Auto-Programmed® lessons ڇ ج ج ڇڪ فف‎ 0) 
are designed to take you step-by-step, o —P————— % 
principle-by-principle. You also get Age Area Code/Phone No. А 


valuable hands-on experience at every 
stage with sophisticated electronics 
tools CIE-designed for teaching. Our 


Check box for G.I. Bulletin on Educational Benefits ; i 
[ ] Veteran [ Active Duty MAIL TODAY! 


electronics and we've been doing m — --- --- ل — — — — ل‎ — ----- 
| Cleveland Institute of Electronics 
| OR CALL TOLL FREE 1-800-321-2155 (Іп Ohio, 1-800-523-9109) 


a g Rid Your Property 
of Unsightly Brush Piles! 


...With the Amazing New 
SUPER TOMAHAWK Chipper! 
Shredder...exclusively from 

< Garden Way! 

EN * it's a powerful Chipper...handles big 
uio NT branches up to 3" in diameter with ease! 
“На an efficient Shredder...turns almost 

any organic matter into perfect mulch and 
compost instantly! 
*Revolutionary New Compact Design... 
7 ways better than bulky “old-style” chipper/ 
shredders! 
* Professional Quality...designed, sized and 
priced for the homeowner! 


|| Turn a mess like this... 


| into beautiful FREE mulch 
in less — one id 


“Exclusively 
from the makers 


Garden Way Mig. Co. Dept. A357 
102nd St. & 9th Ave., Troy, М.Ү. 12180 3 13 


YES! | want to know more about the amazing 
SUPER TOMAHAWK Chipper/Shredder! Piease 
send me complete details including prices, models, 
and SPECIAL SAVINGS OFFER right away! 


Name 
Address 


Тај City — 
©1986 Garden Way Inc 


b |‏ | 
| 
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mate ёр. 


If youcan 
do Uns... ( 


With our help and support, build your own home іе 
business. Our steel frame home is like a giant erector set. ne simply use 
steel instead of wood, bolts instead of nails, and screws instead of staples! 
OWN YOUR OWN TRI-STEEL DISTRIBUTORSHIP! 
We make it easy with: e Single & multi-family or commercial 
e Low capital investment e Low maintenance 
e No inventory requirement e Tremendous energy efficiency 
e Distributor training & support € Unique patented designs 
e Substantial discounts e Fast construction time 
e Financial assistance e Wide selection of floorplans 
RJ ® Advertising support e Custom designs available 
pus € Construction assistance e One-story, two-story, tri-level 


Ef Select territories are now available with a $5,995 REFUNDABLE investment. 
Take advantage of the HOTTEST IDEA in HOMEBUILDING! Join our winning team today. 


For more information please call «е. 
(800)433-5555 ехі. 215 ог, іп Ж N Ino 


call (800)772-5909 ext.215. 
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of the Troy-Bilt® Tiller! | 


New products for 


HOME & SHOP 


Offset nail set 


Few people would consider the nail set 
a tool ripe for redesign. But Harry 
C. Oakes is an independent thinker. 
Oakes, inventor of Unibit (a stepped 
drill bit that can make holes of many 
sizes), noticed that with a standard 
nail set, unless your hammer blow is 
well centered, the nail set goes flying 


| —and your fingers may get whacked. 


His new low-profile nail set ($5) is 
shown above. Its БУ2-іп. length puts 
your hand out of the way of your ham- 
mer. And its short shank reduces the 
chance of a miss. Brookstone, 127 Vose 
Farm Rd., Peterborough, N.H. 03458. 


Corner cutter 


| ТІШІ ! 
Т", j Іш” ae 4 


This little wedge-shape Wallcovering 
Trimmer from Red Devil (2400 Vaux- 
hall Rd., Union, N.J. 07083) is formed 
to fit into tight places: around win- 
dows, doors, moldings, and in corners, 
for example. When the blade dulls, 
you loosen the center screw, open the 
case, pull the blade out a bit, and snap 
off the old end to expose a new one. 
There are 10 razor-sharp segments on 
the blade. Price: less than $3. 


New products for 


ПОЕ & SQ" 


Mini-compressor sans cord 


Some things are not what they seem. 
Take the Airshot cordless air compres- 
sor. It's a black box made of ABS plas- 
tic, small and light (7.5 lbs.) with no 
visible power source. When I first saw 
it, I was skeptical of its capability as 
an air pump. It seemed more at home 
with my son's Fisher-Price toys. No toy, 
this. 

I inflated a flat wheelbarrow tire in 
less than 3 min. and a car tire in 
about 4. Large inflatables take a lit- 
tle longer: I blew up a child's pool in 
about 12 min., and when my brother- 
in-law needed his air mattress filled, 
it took about 15 min. The tiny air 
pump stood up to these medium-duty 
jobs—all in the field, far away from 
any power source. 

Airshot uses a 12-V rechargeable 
gelled-electrolyte battery. I haven't de- 
pleted it yet, but when I do it will just 
need an overnight charge, according 
to Airshot, Inc. (4530 S. Berkeley Lake 
Rd., Norcross, Ga. 30071). The little 
compressor does sound a bit wimpy 
and the air doesn't seem to have much 
force, but the company claims it will 
deliver up to 150 lbs. of pressure. I 
haven't been able to verify that. 

Airshot costs $90 and comes with a 
standard tire-valve clamp plus three 
sports adapters.— Timothy О. Bakke 


NOW YOU CAN 
CONQUER RUST! 


f 


| 


NOT A PAINT, NOT A COVER-UP, but an 
entirely new and revolutionary process for elimi- 
nating rust. Neutra Rust was originally devel- 
oped to control the incredible rust on oil rigs in 
the North Sea and on ships of the Royal Navy. 
Think of the rust problems they have! Naturally 
they use vast quantities of Neutra Rust and buy it 
in huge 50 gallon drums. For a long time that 
was the only way you could buy it. But at last 
Neutra Rustis available in smaller sizes for home 
and shop. 

Now you can get rid of rust for good just the 
way they do at industrial and military installations 
all over thé world! 


WHAT ! г DOES 
Neutra Rust. is fika "nothing you've ever used 


YOU салва ACTUALLY SEE ! 


When you first brush on Neutra Rust it is white. 


Then, as you watch, it turns pale green, then 
darker green, then finally a deep, wrought-iron 


USE ^ 
Outdoor Furniture « ' Drain Pipes * Gutters 
Mailboxes * Swing Sets * Tools 


Railings * Anywhere There's Rust! 


T ON: Automobiles * Boats 


Lawnmowers 
Appliances * Toys * Bikes * Wagons * Hinges 


T Gets Rid of Rust For Good! 


before. It's amazing! No tiresome scraping, wire 
brushing and sanding to get down to bare 
metal. Neutra Rust works best applied right over 
rust! It penetrates the rust.Gets right down there 
and chemically changes the rust into an entirely 
new substance—a hard, black, paintable com- 
pound called fersoferric. The rust is gone— not 
just covered up—GONE! For good. It no longer 
even exists. 


ЕШТЕ 'IS EASY TO USE 
First knock off the loose or scaly rust, but leave 
the rest of the rust there. (Remember Neutra 
Rust works with rust.) Then just brush Neutra 
Rust on. Within minutes that rust will be gone 
and the new surface will be there. That's all there 
is to it. Clean up is easy, too. Just soap and water. 


185 WORK! 


аран 


black. What you have seen is the rust being 
chemically converted. The hard new surface 
сап be painted any color you want, or left as is. 


For further information 
about Neutra Rust | moms 
write to: і | 

Jeff Morrison, VP Marketing | 
New York Bronze Powder Co., Inc. E RUST 
777 Dowd Avenue, Elizabeth, New Jersey 07201 


© COPYRIGHT N'YBCO, INC 1986 ——— T 
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Comfort-index ‘stat 


Trane's XT 400 computerized thermo- 
stat has a humidity sensor. Thus, 
when it controls an air conditioner (or 
a heat pump in summer mode), it ad- 
justs the temperature to keep the hu- 
midity below 50%, If it senses 70% 
humidity and the temperature setting 
is 78°, for example, the thermostat 
will reset itself to 76°. "For every 


one-degree drop in temperature, an air 
conditioner will reduce the humidity 
by ten percent," says Red Rolley, a 
lrane engineer. 

The XT 400 works as a normal pro- 
grammable thermostat in winter. In 
both seasons you can program four 
temperature changes a day on three 
different schedules. Trane (6200 Troup 
Hwy., Tyler, Texas 75711) says the XT 
400 works with a heat pump or gas 
furnace/air conditioner combination, 
and connects easily to existing wir- 
ing. Price: approximately $250. 


Wall-oven team 


А dynamic duo in the kitchen is Jenn- 
Air’s microwave oven paired with a 
self-cleaning bake-and-broil oven. This 
sleekly styled double-oven installation 
fits into a 2'%-by-4-ft. space. The mi- 
crowave has an electronic touch-con- 
trol system with 10 power levels plus 
a defrost setting. An analog clock con- 
trols timed cooking and cleaning. The 
model W205 costs about $1,400. Jenn- 
Air Co., 3035 Shadeland, Indianapo- 
lis, Ind. 46226-0901. 


When you те the best... 


ee NON 


New products for 


ДОМЕ & SHOP 


Idiot-proof knife sharpener 


Dull knives make any cutting task frustrating and haz- 
ardous. Nevertheless, I often let my whole knife collec- 
tion deteriorate. Though I own several sharpening tools, 
all seem to be either ineffective or inconvenient. 

But about a month ago I carried home a new knife sharp- 
ener called ChefsChoice. Since then, my knives have been 
considerably keener. This electric sharpener uses diamond- The: sharpencrü 
impregnated stones and sharpens a knife in three stages 3,000-rpm motor 
(called pre-sharpening, sharpening, and honing), forming (1) cooled by a fan 
a progressively sharper edge. Magnets hold the knife at (2). In the pre- 
the proper angle for each operation, so there's little chance sharpening slots 
of error. (left), the knife 

The inventor, engineer Daniel Friel, left Du Pont Co., is drawn past 
where he was director of instruments and electronic prod-  diamond-coated 
ucts, to develop the sharpener. (That was five years and dises (3 and 4) 


13 prototypes ago.) Chef'sChoice ($80) is the only sharp- monnen жө ae 


ener Гуе used that does its job well while requiring по є | ғ | 
pring (6) limits the pressure of the disc against the knife. 
skill and practically no time. Edgecraft Corp. (110 Valley Magnet holders (7) control the position of the blade. In the | 
Rd., Wilmington, Del. 19804) can tell you who sells it in sharpening and honing stations (right), diamond pads (8 and 
your area.— V. E. Gilmore 9) rotate around a crank (10). Magnets (11) hold the knife. 


sil nese on are sve тана) 99 
| Levi and Jackie Johnston * Lyme, New Hampshire 


онаа stove I could buy. [chose 
nt: And, let me ell you, T got what | vas looking for 99 
rx Ralph Gibson * Fairview, Oregon 


a months pve topped and co Ue bought the Rent Loe 
m le 19 | could ask for anything 


һе аны It doesn’t overheat the 
0 es ety hoe 


122 034 be derum to ^ the Put tem The glass ad ina js en 50 ent woodstoves Һе received more hon honors and төлі from em ia m 2: 
clean... it’s beautiful. Plus, t warms e to sumer ines, indus ications, "i on A 

e. We couldn't be more pleased. 99 ET a other pa ати ihan паа wood heme Gee igi db. 
& Frank and Julie Parsons • Summit, Mississippi More important to us, though, are the praises we receive from 


CX happy Kent owners like these. 
ave a bue home on a lake in Northern Minnesota... where it So, if you're looking to buy the best, call or write us. We'll send : 
d cold. Our Kent heats the entire home with no problems. ee ene f your nearest Kent dealer and more с 


what makes us so proud. . . reasons Kent owners think we're the best. 
Lee and LaVonne Fliss * Minneapolis, Minnesota 


I CALL TOLL FREE 
охан ЕН areal quin TORT ae fea КОД USA: 1-800-547-4577 
our Kent bos Сепсис ee for the kg ve OREGON: 1-800-523-1158 
: CANADA: 1-800-547-6169 


or write, Р.О. Box 40507, Portland, Or. 97240 


ens 


the fme or Ihe tie * TODAY 


YOU MAY 
NEVER 
HAVE TO 
CAULK 
AGAIN! 


Ш UV RESISTANT 
Ш PAINTABLE 
Ш STAYS 

FLEXIBLE 


Don't waste your time with caulks that 
crack and crumble away. Geocel Exterior 
Caulking Sealant has the flexibility, adhe- 
sion and UV resistance that gives you 
complete confidence in its durability. It will 
last for over 30 years. 


IDEAL FOR..... 
VIRTUALLY ANY 
SURFACE 


GEOCEL EXTERIOR 
CAULKING SEALANT 


©1986 GEOCEL BUILDING PRODUCTS CORPORATION 


Р.О. Box 398 • Elkhart, Indiana 46515 * 1-800-348-7615 
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j Chemically 
Bonds 


New products for 


Lock heat in, bugs out 


Nine years ago, cockroaches invaded 
Jim Blasius's home. He retaliated 
with a variety of pesticides, but the 
bugs thrived. Finally, Blasius traced 
their movements: From his roof, they 
crawled along pipes and wiring into 
wall voids—warm dark spaces where 
there may be 1,000 roaches for every 
one you see in the room. 

Blasius, a senior vice president of 
research and development at No-Tox 
Products, in Phoenix, Ariz., decided 
the only solution would be to line his 
walls and ceilings with pesticides. And 
one day he realized that his dream 
product could keep in heat while it 
shut out bugs. 

Blasius had already invented a 
crack-and-crevice product called Rel- 
yon 2100, a sodium polyborate derived 
from boric acid (itself a well-known 
de-roacher). He fused Relyon 2100 to 
wood fiber and made In-cide Pest Con- 
trol Insulation, the first insulation to 
be approved by the Environmental 


DIDIT" 


i Em я P 


T bel EB ای کی سے کے‎ ден dese : 


: CL EODEM 


Protection Agency as a safe and ef- | 


fective pesticide. It has an insulation 
value of R-3.6 per in. 


In-cide is blown into the walls. In- | 


sects ingest the chemicals when they 


eat the cellulose material or groom | 
particles from their bodies, and the | 


chemicals clog their digestive tracts. 


The pest controller is not repellent, | 


and bugs dont build up any immuni- 


ties to it. Best of all, it lasts as long | 


as the house does. 

In-cide wont kill insects that live 
under cabinets or inside toasters, and 
bugs can still enter the house in gro- 
cery bags or boxes. But the vast ma- 
jority of roaches seek harborage in the 
walls. The rest can be killed with 
other pesticides. 

In-cide—used along with powder 
—was tested in a roach-infested senior- 


citizens' housing project outside Phoe- | 


nix. Within 45 days, 99.7% of the in- 
sects were dead, and the complex has 
been roach-free for 2 yrs., Blasius 
claims. Entomologists who tested the 
product found it also killed subterra- 
nean termites. 


The pest control/insulation product 
is available in retail outlets. It costs | 


about $150 more than regular insu- 


------- 


lation for an average home. Later, it | 


may be sold by pest-control operators. 
—Dawn Stover 


te 
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Cliff's 
Case 


He designed it for trade shows 
after the biggest embarrassment 


in his business career. 


Spending $3,589 for a briefcase was 
ridiculous. “І lost sight of the costs.” 


By Joseph Sugarman 

Cliff is a friend of mine who attends 
trade shows and conventions. One day, 
in the middle of a large crowd, while he 
was searching for a paper, the entire con- 
tents of his briefcase spilled all over the 
convention floor. “І was the most em- 
barrassing moment of my business 
career," confided Cliff, '*for at the same 
time, out fell my red underwear.” 

Determined not to let this happen 
again, Cliff decided to design a briefcase 
that he could take to trade shows and 
that was actually designed for trade 
shows. “I was going to design a custom 
case regardless of the cost.” 

EXECUTIVE TORTURE 

Cliff designed a case with all Velcro 
fasteners so there's nothing to snap or 
unbuckle. He also designed it with the 
lightest yet strongest material he could 
find—420 denier nylon—material that 
could withstand torture and still look 
like new. 

To carry the case, he made two provi- 
sions. One is a handle on the top of the 
case and the other is a strap attached to 
the sides. If you've ever wanted to use 
both hands to pick up a brochure at a 
booth or sign acredit card voucher at an 
airport, the shoulder strap lets you carry 
the briefcase over your shoulder with 
both hands free yet the strap is short 
enough to hang along the side of the case. 

The pockets were also designed very 
| cleverly. First, Cliff designed a large 
` brochure-sized pocket on the outside of 
thecase. This way you can easily pick up 
brochures at a trade show, stuff them in- 
to the case’s pocket—all without open- 
ing the case. This also comesin handy at 
an airport to hold your tickets—things 
you want to reach for easily. 

TWO POCKETS 

On the other side of the case are two 
pockets for convention programs, 
glasses or letter-sized documents or 
brochures. And finally on the inside, 
there are two compartments for holding 
your larger papers and documents. The 


flap that covers the top of the case also 
hasagenerousamountof Velcro so that 
regardlessofhow much or how little you 
haveinthe case you'll always be able to 
firmly close it. 

And that's another point. The case 
expands up to 4 inchesto fit its contents. 
More importantly, it also collapses 
automatically so your case never looks 
too big or too small for what you're car- 
rying. And it's exceptionally light- 
weight—only 2 pounds 14 ounces com- 
pared to the typical 6 pound briefcase. 
The case measures 12" х17” with the 
outer compartment measuring 8" x 16.” 

Cliff carried his case with him to 
trade shows for months but he still 
wasn't satisfied. He refined it even fur- 
ther by putting a small Velcro tab on the 
outside pocket to give the case a better 
appearance while protecting the con- 
tents of the open flap and he installed a 
special inner compartment to hold three 
pens, your business cards or even a small 
calculator. Then he framed the entire 
case with rugged nylon piping—a great 
looking final touch. 

He finally had achieved perfection. 
Notonly for his trade show activities but 
for hiseveryday travel and business use. 
And it only cost him $3,589. “I realize 
that's ridiculous to pay for a personal 
case but when I put my mind to 
something, I lose sight of the cost.” 

WILL RETAIL LATER 

Cliff used his case for about 18 
months before I met him. “А great look- 
ing case," I commented. “Меге did you 
get it?" 

Cliff told me the whole story. I was 
impressed—so impressed that I decided 
to market the very same case that Cliff 
designed and spent over $3,000 to make 
and have made it available to you for 
only $69.95. The product will retail in 
stores later this year for over $100. 

But to make my offer so irresistible 
that you'd be silly not to buy it from me, 
especially after reading this far, I’m go- 
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ing to throw into each case gifts—a col- 
lection of other products worth $70. In 
short—the case youreceive will contain 
$70 in surprises. 
THREE BIG REASONS 

Why amIdoingthis? Therearethree 
big reasons. First, hopefully you'll 
become one of our new customers and 
we'll make a few bucks off of you in the 
future—especially when you see how 
nice we treat you. Secondly, the other 
free gifts are leftovers from other pro- 
motions that, quite frankly, I just want 
to getrid of. And finally, I'mreally a nice 


guy. 

Order your JS&A Trade Show brief- 
case from me. Use it for a full month. If 
itdoesn'treplace what youcurrently use 
or if you're not completely satisfied, 
return the case and the contents (our 
contents, not yours) and we'll send you 
a full refund. But we're convinced that 
you'll really appreciate the convenience 
ofusingthe JS&A Trade Show briefcase 
in all your personal and business ac- 
tivities and you'll order more. 

Cliff is quite happy now. He's mak- 
ing a pretty nice royalty on his case and 
he's really quite proud that he was the 
designer of what will become one of 
America's best selling executive brief- 
cases. It has even changed his lifestyle. 
He no longer wears red underwear. 
Order your case at no obligation today. 

To order, credit card holders call toll 
free and ask for product by number 
shown below or send a check plus $5.00 
for delivery. 

Black case (6502TR) $69.95 
Metallic Grey case (6503TR) ...69.95 


(6). IK PRODUCTS 
C/E THAT 
ONO N THINK 


One JS&A Plaza 
Northbrook, Illinois 60062 
CALL TOLL FREE 800 228-5000 


IL residents add 7% sales tax. OJS&A Group, Іпс.,1986 
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America's Most Popular 
Precision Gardening Machine ” 


Is Now On Sale 


Mantis . . . chosen by over 100,000 Americans as the 
#1 machine for their back yards and i c 


Let Mantis save you time (and work) . . . 
. .. in the vegetable garden: Use Mantis to 
turn under old plants * Mix leaves, lawn clip- 
pings, etc. into the soil ® Dig planting trenches 
* Make fast work of weeding * Prepare new 
seedbeds. 
.  . With your landscaping: Dig holes for plant- 
ing shrubs * Aerate and de-thatch your lawn 
* Cut neat borders along walkways * Trim and 
shape shrubs and hedges. 
» . . in your flower beds: Prepare planting 
furrows for bulbs * Mix in bone meal, lime, etc. 
e Start new beds * And much more! 

The 6-in-1 Machine 
If you want a more beautiful yard and garden 
but never seem to have enough free time to do 
everything that needs to be done, you'll find the 
affordable, practical answer in Mantis, Amer- 
ісав most popular gardening machine. Six on/ 
off attachments give you the flexibility to handle 
everything from weeding to trimming shrubbery 
to lawn care. And Mantis is just plain fun to use! 
(It starts with a flick of the wrist, steers easily, 
even around your growing plants.) 


No Obligation 3-Week Trial 
Save by buying direct from our factory. Save 


Monterey Domes sells 
home kits for less than таға 
many new home down i | 


payments. Completely 
affordable... remarkably 
beautiful...our homes are | 


designed for a lifetime of savings. 

The most energy efficient homes 
on earth...up to 5096 more than 
everyday homes. In addition, con- 
struction costs are cut dramatically 
using our patented building system... 
(our 1813 sq. ft. house package is 
just $15,660!) 


52 | POPULAR SCIENCE 


"ұз 


even more by buying now while Mantis is on 
sale for less than $300! (Don't worry about buy- 
ing Mantis "sight unseen." You can use Mantis 
for a full З weeks — right in your own yard — 
before you decide to keep it!) 

*MMC 1986 


| O Yes! Please rush complete information on the 
Mantis Tiller/Cultivator and Free 3-Week Home Trial. 
Name 
Address = 
City = 
State Zip 


Ship rad be. 
I" «v 4) 


Discover Monterey Domes living with our 
100 page Color Catalog Package. ORDER TODAY 
for just $6.00. Unconditionally Guaranteed or 
your Money Back! 
ГІ Please rush my 100 page copy of Monterey Domes 
Catalog and Plans Book. Enclosed is $6.00. 
_| Also please send me the Monterey Domes Basic Dore 
Assembly Manual for an additional $5.00. 
Order hy Credit Card Call 800-634-2255 
(in Calif. 800-847-4663) 
Name 


Address 


ч е ee ee 


Sra 


MONTEREY DOMES 
1760 Chicago Ave., Dept. 
Riverside, Calif. 92517 
714-684-2601 


1 714-684-2601 NN [m 


 Bug-killing walls 


1| The next time you paint exterior 


— ` || walls, you can reduce a pest problem 
x || at the same time, claims the maker 
| of an unusual paint additive. By add- 


ing CPF Insecticide to latex or oil-base | 
paint or stain, it is said, you can rid | 


an outdoor wall of most flying and 


| crawling insects: flies, cockroaches, 


mosquitoes, ants, spiders, fleas, silver- 
fish, mites, and chiggers. The clear, 
odorless insecticide becomes a part of 


| the paint mixture, and is effective for 


two to five years, according to the 


| maker. 


The active ingredients in CPF | 


(chlorpyrifos and a xylene-range aro- 


matic solvent) are absorbed by the fine : 


membranes on the insects’ feet, and 
from there travel to their nervous sys- 
tems. Bugs begin dying between 1 and 
3 hrs. after contact with a treated sur- 


| face, it is claimed. One 18.9-mL bot- 


tle of CPF ($4.50) treats one gallon of 


paint. 

CPF Insecticide is made by Enviro- 
Chem (Box 1086, Walla Walla, Wash. 
99362). It is not for interior use but 
сап be used on all outdoor surfaces. ' 

Another new paint-on insecticide, 


| however, can be used inside (as well 


as outside). This one’s called Bug Bar 
Clear Insecticidal Coating. Made by: 


| Barrier Coatings (Port Jervis, N.Y: 


12771), Bug Bar is an acrylic-latex 


coating that is applied with brush; 
Т | roller, or paint pad. It goes on milky 
£ | white but dries transparent and is 


available in a flat or glossy finish. The 


& | active ingredient is chlorpyrifos, as in 


the CPF insecticide. | 
You apply Bug Bar around base- 


boards and kitchen cabinets, in cracks, 
and behind dishwashers and refriger- 


| ators to control crawling (and some | 


flying) insects. A ¥2-pt. container cov- 
ers about 40 sq. ft. and costs $10. Bug 


| Bar’s insect-killing ability lasts for up 


to 2 yrs., the maker claims. 

With both Bug Bar and CPF, regu- 
lar cleaning helps the treated areas 
remain deadly to bugs. Both insecti- 


cides are registered with the Environ- | 


mental Protection Agency. They are 


harmful if swallowed, absorbed by | 


skin, or inhaled during application, 


where food is prepared. 


| and should be kept away from areas 


That's exactly what your home will 7. Transform your. | warns you when the inside temperature of 
be when yon fill it with Heathkit elec- rec room into a : your freezer rises too high. Prevent water 
tronic ucts — products that make haven for hobby 3 : damage with our Food Alarm that warns 
wer e easier and more e суан, fun. Put our Deluxe —— TS = of water аха where it shouldnt be. 
Within our diverse line are ОЕР CW Transceiver in hiss room нік: еп- | | 


assembled products sure to enhance joy superb HAM radio operation that ex- 10. Make your 

each room in your home. cells in performance and features. It offers coming and going 
1. Make your entryway серое transmission and reception тар ане will 
more secure and easy to use | сараогиез. | | open with incredible 
with the Keyless Doorlock. — 8. Give your workbench | ease and ааа with our Deluxe 
You'll never again be locked out a touch of profession- Garage Door Opener. pect to install, this 
Aiit takes i lost or E RTS 11] alism wiih this oscillo- opener is durati and includes a handy 

1 es is a simple finge ora si scope ether youre a security light 
entry of a four-digit code, anc service technician or a hobbyist, you'll love , | | "we 

the EES Doorlock unlocks your door. the wide range of measurement capability You'll find fun and excitement with 

2. Add our laboratory-grade Dual Trace 10 MHz every Heathkit product. Whether 

ts he eg Oscilloscope gives you. the وا‎ kit i ni а тено ета 

ension to your Ru sembled, our products will help you 

living C with «б 9. im: racticality , | enjoy your е € — than you 

your own v.omput- g | to the utility room 8 ever dreamed possible. 

erized Weather “= | and save money, too. / 

Station. This Digital Vires Station Avoid expensive bod F А 

бнер u to-the-minute temperature, spoilage with our Freezer / 

wind, and metric pressure readings, Alarm that A 

along with time and date. етті 

eee we ett 
3. Give your kitchen a === m um E 
unique blend of style fi | gu 25 


and efficiency with our . 

Digital Wall lock. This Ga = — = 

easy-to build kit keeps time | (лалы Án ee ARATE 
gusts eraai atcur cy And — MUI 

with its simulated oak wood-grain finish 

cabinet, you'll have a timepiece that fits into 

almost any decor. 


4. Put your den to 
greater use with this 


IBM PC AT Compatible r 
= Computer. Do word E: 
— - processing, personal 4 | 
en -- accounting and more | E e a TERR a a 
2 -when you poses 2 


IBM-com atible software on 
your fast and powerful HS-241. And you 
can build it yourself in just a few hours. 


Э. B . the latest 
in digi tech- | 
nology to your | p 
bathroom. This Dig- 227% | ШЕ 
ital Scale lets you closely шш Ші, 
monitor your weight with electronic | 


| precision. And, it's battery operated so 
it's safe to use right out of the shower. 
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New products for 


Cordless mini-router 


Practically any power tool you can 


E 


name comes in a cordless rechargea- 
ble version [PS, Dec. '85]. Now there's 
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CHANNELLOCK Pliers Are American Made. 
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ЛОШЕ & SHOP 


even a diminutive cordless router. 

Makita makes the trimmer for light 
routing only: Shallow cutting in soft- 
wood, trimming plastic laminate, 
chamfering, and making cutouts in 
drywall (as shown) are excellent ap- 
plications. The see-through tilting 


base lets you see your work. The trim- 


mer's no-load speed is 8,000 rpm. (A 


Makita AC router is 23,000 rpm; its. 


AC laminate trimmer, 20,000 rpm.) 
The '4-in. Cordless бе атага 


СНАММЕШ ОСК. INC. 1985 


$138 suggested price includes a 7.2-V 


removable nickel-cadmium battery, 
charging stand, straight bit, guide 


base, and Wrehchies. Makita U.S.A., 


12950 E. Alondra Blvd., Cerritos, 
Calif. 90701-2194. 


Jig for oblique drilling 


With Portalign’s new PocketHole Guide | 


and your drill press you can form 
oblique holes in 34- to 1%-in. stock 


| quickly and accurately, according to 
the maker. When used with self-tap- 


` ping wood screws, such pocket holes 


let you form butt, post-and-rail, and 


mitered joints without visible hard- 


ware or doweling. The guide comes 
with a special bit that drills a larger 


‘hole to recess the screw head and a 


smaller pilot hole below, all in one 
operation. 

The aluminum jig (under $30) comes 
with the special bit, 24 self-tapping 
wood screws, and a Phillips-head screw- 
driver bit for a power hand drill. 
Portalign Tool Corp., Box 80547, San 
Diego, Calif. 92138-0547. 
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HE LATEST WORD IN RADAR DETECTION IS 
THE MICRO EYE EXPRESS-LA 


Latest, because the MICRO EYE EXPRESS LONG RANGE is 
a dual superheterodyne radar detector like no other. It 
represents the first superheterodyne radar detector to 

integrate computer based signal processing with 
superheterodyne circuitry for extra long range 
superheterodyne sensitivity and increased selectivity. Leave it 
to BEL — the largest manufacturer of radar detectors to once 
again pioneer superior technology in a radar detector. 


TECHNOLOGY BRINGS OUT THE BEST 

You don t need to understand the technology behind the 
EXPRESS-LR to know what it delivers — confidence on the 
road. Over hills, around corners, or on the straightaway, the 
EXPRESS-LR detects both X and K Band radar with a 
systematic audio and visual alert warning you to the presence 
of police radar. Whether pulsed, moving, or triggered, the 
EXPRESS-LR reacts reminding you to slow down. 


SENSITIVITY TIMES TWO 

The MICRO EYE EXPRESS contains both Radar Signal 
Discrimination and a LO/LR Filter Switch. RSD (exclusive to 
the B.E.L-Tronics line of radar detectors) reduces X Band lo 
an optimal level for urban/suburban driving. This mode 
instantly analyzes all incoming signals and processes only 


those that are true signals (police radar). The Filter Switch has | 


been designed to virtually eliminate annoying false alarms 
caused by microwave relay stations, automatic door openers, 
and weather radar. The use of both the RSD and Filter Switch 
together will give you the ultimate in selectivity, without 


HIGH PERFORMANCE 

The MICRO EYE EXPRESS-LR is the most technically 
advanced radar warning system you can buy. The unit comes 
complete with all the accessories needed for quick and easy 
installation, а full one year warranty, and the integrity of a 
company with 19 years of microwave electronics expertise. 
The MICRO EYE EXPRESS-LR is truly your final touch to full 
driving confidence. 


30 DAY TRIAL OFFER 

You can order yours today by calling this toll-free number, and 
if not completely satisfied with your MICRO EYE 
ЕХРНЕ55-ІН, simply return the unit within 30 days for a full 
refund (mail order only). 


MICRO EYE EXPRESS-LR FULL ONE YEAR 
$299.95 WARRANTY ON 
PARTS AND LABOR. 


B.E.L-TRONICS Limited 
International Head Office 
2422 Dunwin Drive, 

Mississauga, Ont., Canada 

L5L 1J9 


In U.S. 
| 20 Centre Drive 
J Orchard Park, NY 14127 


Call toll-free 1-800-341-1401 
In New York 1-800-845-4525 
In Canada 1-800-268-3994 
(NY residents add applicable tax. 
Price higher in Canada) 

Please allow an addilional 15 days 
when paying by personal or 
company check. 


reducing the sensitivity of the MICRO EYE EXPRESS-LR. Model 844s 


BEL ) B.E.L-TRONICS LIMITED The Radar Detector Innovators 
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Clever bench for compacts 


When George Tiedemann, a photog- 
rapher for Sports Illustrated magazine, 
assembled a collection of compact, 


bench-top power tools, he faced a com- 
mon problem: how to keep those tools 
ready for use without taking up much 
space in his living quarters. 

You see Tiedemann’s solution in the 


photograph at right. His ingenious de- 


sign is now sold by Sears as the Crafts- 
man Rotary Tool Bench, for $130. 
Three tools can be mounted on the 
hardboard bases, which are attached 
to a triangular drum of galvanized 
steel. To switch from one tool to an- 
other, you remove the side tables 


BAD NEWS FOR IMPORTS 


AMERICA’S, CHAIN SAW 


5020 Floumoy-Lucas Road 
Shreveport, Louisiana 71129 
(318) 687-0100 
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flanking the top tool and pull the re- 
lease pin on the front of the bench. 
Now the drum is free to rotate either 
left or right. You move the tool you 
want to the top, and the lock pin snaps 
in place. Finally, you replace the side 
tables and plug in the tool’s cord. 
Just about any compact tool can be 
used with the Rotary Tool Bench, but 
only one tall tool (such as a drill press 
or band saw) can be accommodated if 
you want to use all three positions. 


Wired work station 


There's a drawer for bulky tools, а peg 
board for the little guys, a plastic- 
laminated work surface—and best of 
all, theres power. А fluorescent fix- 
ture lights the All-In-One Work Sys- 
tem, and two duplex outlets plus one 
with a switch provide electricity. 

The table can be set at any height 
between 29v5 and 38 іп. The work sur- 
face is 48 in. long and either 24 or 30 
in. deep. Prices are $449 and $472 
(plus shipping), respectively, for the 
two sizes. You can order the work sta- 
tion from Workplace Systems, Inc., 
Box 15, Londonderry, N.H. 03053. 


SR-71 BLACKBIRD NO.1 


| (actual shirt photos) 


KC-135 STRATOTANKER 


MLALKG RR. 


AEROSPACE SHIRTS 


CAPTURE THE EXCITEMENT! All the leading Aerospace Manufac- 
turers wear them, now you can too! Unbelievably detailed elec- 
trifying High Technology visual illustrations of the worlds most 
exotic and advanced aircraft, screen printed in brilliant colors on 
the Front and Back of Navy Blue or Black Hanes 100% Cotton 
Beefy-T's. All shirts are $15 each. Sizes pm em жән == мен =m =m = = 


S$ (34-36), M(38-40), L(42-44), 
XL(46-48). Allow 2 to 3 weeks for 
delivery. Specify aircraft, size, and color 


when ordering. AlSO shipping: Add the following 
Available, B-52, ua “S34 Adin 
C-5B, NASA, T-38. 9а $250 i250 


CREDIT CARD ORDERS 


| TOLL FREE 


| 800 272-7171 No cop's 
Or send a check including shipping 
charge and specify aircraft, size, and 
color. AZ customers add 6.5% sales tax. 
| Customer Service (602) 966-7613 


| 77,47 МЧ//“У7 


100% Guaranteed arse Orders: 24 shirts/s12.50 ca. | 80 8607, Dept. 311, Scottsdale, Az. 85252 


C-130 HERCULES 


TM © I986 Blackbird Int'l. All Rights Reserved 


C-141 STARLIFTER - 


products/ technology 


BY DAWN STOVER 


<> 

Future fighter 
McDonnell Douglas tests its 
wind-tunnel model of a mod- 
ified F-15 fighter. Slated to 
fiy in April 1988, the jet will 
be made for short takeoff 
and landing on runways less 
than 1,500 ft. long. Movable 
engine exhaust nozzles and 
canards improve pitch and 
roll rates. 
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Card alarm 


An electronic chirp won't let 
you forget your credit card. 
А light-sensitive mechanism 
is activated if any of six slots 
are empty when the Secura- 
Card wallet is put into a 
pocket or purse. It is $31.50 
from M. A. Bedol Catalogue, 
1768 Fillmore Dr., Monterey 
Park, Calif. 91754. 


гі x 
HS 5 


"i747 Опе-тап chopper 


Shadow, a Sikorsky $-76A 
helicopter, is a research 
craft being used to test nav- 
igation, helmet-mounted-dis- 
play, remote-map-reader, 
and weapons-control sys- 
tems. Data gathered in Shad- 
ow will help researchers de- 
velop the next generation of 
Army light helicopters. 


Fold-up pillow 


Use this portable pillow 
headrest while watching TV 
at home. The frame is made 
of polystyrene with a pad- 
ded washable cushion. 
Snooze Along weighs less 
than 1 Ib. and folds up to 11 
by 1042 by 1% in. It costs $20. 
One Million One, 3420 C St. 
N.E., Auburn, Wash. 98002. 


Beard watching 


It's easy with Norelco's new 
compact cordless razor. А 
mirror is tucked inside the 
cap of battery-powered mod- 
el 130DB ($28). The razor's 
two floating heads have 12- 
blade cutters, so shaves are 
always close. It’s made by 
Norelco, Box 10166, Stam- 
ford, Conn. 06904. 


<> 
Solar lamp 


Leave the SunLite on your 
windowsill, and solar cells 
recharge three nickel-cad- 
mium batteries. The 4-W 
fluorescent light is fully re- 
charged after four days of 
bright sunshine and oper- 
ates for 1 hr. Chronar Corp., 
Box 177, Princeton, М... 
08542. Price: $40. 


<> 
100-ton launcher 


Boeing teamed up with 
Goodyear and PACCAR De- 
fense Systems to build this 
missile launcher—made to 
carry a small intercontinen- 
tal ballistic missile on mili- 
tary reservations. The 95-ft.- 
long vehicle weighs 100 tons. 
The Air Force will select a 
manufacturer in late 1986. 


Spring boots 


Work up to four times as 
hard, but spare your joints 
when you run in Exerlopers. 
Molded boots are padded 
and individually fitted, then 
attached to non-slip curved 
springs that absorb bone- 
jarring shocks. From Biosig 
Instruments, Box 860, Cham- 
plain, N.Y. 12919. $139. 


Breath tester 


The Lion Alcolmeter’s sen- 
sor analyzes vapor after just 
4 sec. of speech. With a volt- 
age proportional to the alco- 
hol concentration detected, 
it gives a readout in 20 sec. 
Police are testing the device, 
which is built into a flash- 
light. Lion Laboratories, S. 
Glamorgan CF6 3BE, Wales. 


Sete 


One if by land 


And two if by sea. Pull up 
to the shore, and Sport 
King’s Boaterhome comes 
apart at the seams. The 35-ft. 
motor home with RV hook- 
ups launches its own 28-ft. 
cruiser. Powered by a 260-hp 
inboard-outboard motor, the 
boat goes 40 to 45 mph. The 
duo is $86,000. 
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What’s New 
in Electronics 


BY WILLIAM J. HAWKINS 


Hand-held copier 


An instant copy of checks, 
credit cards, newspaper clip- 
pings—anything less than 


ЗУ; in. wide—is created 
on thermal paper by Porta 
Copy. The 4-ІҺ. battery-pow- 
ered photocopier is $350. 
Manufacturer: Silver-Reed 
America, 19600 S. Vermont 
Ave., Torrance, Calif. 90502. 


Video phone 


Attach a video camera and 
TV to the $399 VideoPhone 
box. Result: Send and re- 
ceive still images over the 
phone line. (A similar system 
is required at the other end.) 
Pictures are updated every 
five to 10 seconds. Made by 
VideoPhone, 465 Castro St., 
Mountain View, Calif. 94041. 


4р 
Voice dialer 


VocaLink adds speech rec- 
ognition to your car’s cellu- 
lar phone by storing 50 voice 
commands. Speak a name, 
and the clever box dials the 
person’s number—while you 
keep your eyes on the road. 
Interstate Voice Products, 
1849 W. Sequoia Ave., Or- 
ange, Calif. 92668; $395. 
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Name caller 


А rose is a rose? Not if it’s 
Aunt Rose and her name is 
among the 99 others stored 
in the $180 Freedom Phone 
FD 8000. Enter her name on 
the keyboard, and the phone 
dials her number. Made by 
Southwestern Bell Telecom, 
7486 Shadeland Station Way, 
Indianapolis, Ind. 46256. 


Smart dialer 


In an emergency the $100 
add-on phone dialer for 
Schlage’s Keepsafer home 
alarm system calls a central i p 
dispatch, reports the type of B : um MS p Np 
emergency (fire, break-in, or ut | ? ТЫ 
medical), and identifies its 
location. Schlage Lock Co., 
2401 Bayshore Blvd., San 
Francisco, Calif. 94134. 
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us 
Portable printer 
Take a printer along with 
your briefcase computer: Di- 
conix's 10.8-by-6.5-by-2-in. 
ink-jet model 150 is battery 
powered. The $479 4-lb. unit 
prints in near-letter-quality 
or draft modes up to 150 
characters per second. Di- 


conix, Inc., Box 3100, Day- 
ton, Ohio 45420. 
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What's New Portable viewer Ò 


4 Osram has now upgraded its 
Ut P hotogr aphy Diastar Slide Theatre to be 
quieter and more reliable. 
BY ARTHUR FISHER The unit projects slides onto 
a bright 7-by-7-in. screen; 
slide advance is automatic. 
With a slide sorter and a 
stack loader, it's $270. Osram 
Sales Corp., Box 7062, New- 
burgh, N.Y. 12550. 


<> 

Do-everything 35 with a sculptured look 
Canon has introduced a third generation of its Sure Shot 
35-mm cameras: the Sure Shot Supreme (top). The autofocus 
camera can now make close-ups to within 22 in. It has auto 
DX film-speed setting, a computerized flash with a recycl- 
ing time of only 1.2 sec., automatic film advance, and a 6-V 
user-changeable lithium battery good for about 5 yrs. The 
camera is also available in another version, as the Sure Shot 
Supreme Quartz Date (bottom), which can record dates, time, 
and other information directly on the film. Prices: $280 for 
the basic camera, $311 for the Quartz Date model. 
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4 Collectable twin-lens 


Act fast and you can own a 
“farewell” model of the fa- 
mous twin-lens Rolleiflex 
2.8Е first introduced in 1928. 
Only 500 exist; each has plat- 
inum-finished lens mounts 
and costs $5,000. Berkey 
Marketing Co., 25-20 Brook- 
lyn-Queens Expy. W., Wood- 
side, N.Y. 11377. 


66 | POPULAR SCIENCE 


4 Swiveling tripod 


The unique feature of the 
multi-adjustable British- 
made Benbo tripods is this 
complex swivel joint, which 
allows independent move- 
ment of the telescoping legs 
up to and beyond horizon- 
tal. From Spiratone, 135-06 
Northern Blvd., Flushing, 
N.Y. 11354-4063: $100 and up. 


<> 
Ulira-compact 35 


Another in the popular lens- 
shutter 35-mm format, the 
Olympus SuperTrip weighs 
only 6 oz. It has a built-in 
flash, universal focus (3.3 ft. 
to infinity), a 35-mm f/4 lens, 
4zs-sec. shutter speed, and 
programmed auto-exposure. 
The price is lightweight, too: 
$90 with case. 
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Club magazine: About every 4 weeks (14 times a year) you'll receive the free Club 
magazine describing coming Selection(s) and Alternates. In addition, up to 4 times a 
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me only 98¢ plus shipping and handling for the 3 books. | agree to the Club 
plan presented in this ad, and understand that | need buy just 4 more books 
at regular low Club prices any time! want during the next 2 years. 

No-risk guarantee: If not delighted after examining my 3 selections, | 
may return the books within 10 days at Club expense. My membership will 
be cancelled and | will owe nothing. No matter what | decide, | may keep my 
FREE BOOK and FREE MAPS. 
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Whats New 
for Your Car 


BY JACK KEEBLER 


Wash wand 


Attach Turbo Wash to a gar- 
den hose and load it with a 
soap cartridge to clean ve- 
hicles or outdoor surfaces. A 
telescoping nozzle extends 
to 29 in. for hard-to-reach 
spots. Made by Turbo Tek 
(8885 Venice Blvd., Los An- 
geles, Calif. 90034); $20. 


<> 

Strap tailgate 

Made of black military-type 
webbing and rust-proof 
hardware, the California 
Strap was designed to cut 
air resistance drag for im- 
proved economy and to pro- 
vide better rearward vision. 
Prices: $24 to $44, depending 
on size. RYKO Div., Box 
583,Cloverdale,Calif. 95425. 
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б No-drip oil change 


Tidy-Change kit includes a 
self-sealing valve that re- 
places the drain plug, plus 
a nozzle, hose, and dust cap. 
Insert the nozzle into the 
precision-made valve, and 
the oil drains down the hose 
into a container. Made by 
Tidy-Change (Box 217, Mer- 
rimac, Mass. 01860), it's $22. 


Solar charger 


Plug the G-33 solar-powered 
battery charger in the light- 
er and place it on the in- 
strument panel: It provides 
a maintenance charge on 
automotive batteries. The 
14-by-4?4-in. charger is made 
by Atlantic Solar Power 
(6455 Washington Blvd., Bal- 
timore, Md. 21227). $35. 


Semi-slick tire 


Yokohama's A008R has an 
asymmetrical tread for supe- 
rior dry traction, high-speed 
stability, and dependable 
braking, says the maker. 
Made for high-performance 
cars, A008R features a high- 
grip compound. Yokohama 
(1530 Church Rd., Montebello, 
Calif. 90640); $93 to $125. 
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42-V lantern 


The Forever Light recharges 
directly from the 12-V sys- 
tem in your car. (An optional 
AC charger is also avail- 
able.) Built-in circuitry pro- 
tects the light from over- 
charging and the battery 
from excessive drain. Made 
by Novalite (3617 Raider Dr., 
Hurst, Texas 76053), it's $27. 
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Я lucky winners to drive c аа 
ina 1987 Jeep. Weiter! 


Enter The Great Peniisoil Jeep.Glveaway—and you might drive away a 
winner! Just look for the display at your favorite store. Then fill out and mail 
in the Entry Form you'll find on specially-labeled bottles of Pennzoil Motor 
Oil. Start stocking uP on Pennzoil Motor Oil today! And YOU may be one of 
the lucky ones who'll drive away a winner! 

NO PURCHASE NECESSARY to enter or receive a prize. To enter, you 


may use the coupon found on quart containers of Pennzoil Motor Oil. You . 


may also enter by hand printing your complete name and address оп a 
3" X 9" piece of paper. Mail to: PENNZOIL "JEEP", Р:0. Box 16, NYC, NY 
10046. Enter as often as you like, but each entry must be mailed separately. 
No mechanically reproduced entries accepted. All entries must be received 
by March 31, 1987 to be eligible. Not responsible for late, lost, or misdi- 
rected mail. 

Winners will be selected on or about April 15, 1987 in a random draw- 
ing conducted under the supervision of Marden-Kane, an independent judg- 
ing organization, whose decisions are final. All prizes will be awarded. 
Odds of winning depend on total number of entries received. Win- ,- 
ners will be notified by first class mail and will be required to 
sign an affidavit of eligibility and release. Winners' names 
and likenesses may be used for publicity purposes for this or 


similar promotions without additional ан No substitutions for 
prizes, nor are prizes transferable. All applicable taxes, if any, are the sole 
responsibility of winners. By entering this sweepstakes, entrants agree to be 


` bound by the official rules and thé decisions of the judges are final in all 


TWENTY GRAND PRIZES—New, 1987 JEEP WRANGLERS with all 
standard equipment. Total estimated retail value of prizes is $195,000. Win- 
ners agree to accept vehicles as delivered. Limit one per household, address 
or organization. If any prize is won by a minor, it will be awarded in the 
name of a parent or legal guardian. 

Sweepstakes open to licensed drivers in the U.S., its territories, and 
Canada, except the province of Quebec. Employees of Pennzoil, its distribu- 
tors, agencies, retailers, Marden-Kane and their immediate families are not 
eligible. Void at gasoline retailers in ME, МА, MD, NH, NV, and where pro- 
hibited by law. Canadian winners are required to correctly answer a skill- 
testing question before awarding of prize. 

For a list of prize winners, send a stamped self-addressed 

envelope to: PENNZOIL WINNERS LIST, Р.О. Box 10614, LIC, 

NY 11101 (residents of Washington state send self-addressed 
unstamped envelope). 


The Standard of Protection 
Since 1889." 


What’s New 
in Recreation 


BY STUART F. BROWN 


<> 

Walkable cleats 
A recessed cleat gives sport 
bicyclists a firm grip on the 
strapless pedals while rid- 
ing, coupled with easy 
walking when dismounted, 
says Howell CycleBinding 
System (Box 386, Winooski, 
Vt. 05404-0386). The pedal- 
and-shoe system costs $134. 
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Electricity alfresco | 


Where there’s sun, there’s 
electric power for the taking, 
says the maker of Sun Pal 
portable photovoltaic pan- 
els. Three models put out 
2, 5, and 10 W; prices range 
from $70 to $210. Sovonics 
Solar Systems, 1100 W. Ma- 
ple Rd., Troy, Mich. 48084. 


С? 5 
Compact cab-over 


General Motors’ V6-powered 
mini-van chassis provides a 
platform for the four-berth 
Aerolite micro-mini motor 
home. Establishment Indus- 
tries (11949 Borden Ave., 
San Fernando, Calif. 91340) 
claims 17 mpg is attainable 
on the highway. The RV’s 
base price is $25,261. 


Hot water anywhere 5 5 


Designed for RVs, Steamin’ 
Hot water dispensers run 
on either 12-V DC or 115-V 
AC to provide cooking-hot 
water on the road or at 
a campsite. In-Sink-Erator 
Div. of Emerson Electric Co. 
(4700 21st St., Racine, Wis. 
53406) dealerships will install 
one for $150. 


Foot-power afloat 


Don’t paddle—pedal, says 
the builder of the 14-ft. mul- 
tipurpose Whistle (left) and 
racy 21-ft. Sea Saber. These 
$1,795 leg-propelled fiber- 
glass boats are capable 
of sprints up to 12 knots, 
claims SaberCraft (1501 W. 
Dry Creek Rd., Healdsburg, 
Calif. 95448). 


` ARMY RESERVE OFFICERS TRAINING CORPS 


For a few hours a week, Army ROTC gives Joaquin Martinez a chance to 
| apply classroom theories to the real world. 
Its a valuable opportunity to learn how to manage, motivate and lead people. 
| And it provides the kind of experience and responsibility many other graduates will 
have to wait years for. 
Enroll in Army ROTC as you would for any other college elective. Then 


prepare to be challenged mentally and physically. To build the self-confidence and 
leadership skills essential to a successful career. 

You wont be starting that career at the bottom. You'll have a very impressive 
set of credentials—both a college degree and an officers commission in the US. Army, 
Army National Guard or Army Reserve. 

| If you want to develop skills and confidence you wont get from a textbook, 
| write Army ROTC, Dept. ТН, PO. Box 9000, Clifton, New Jersey 07015-9974. 


66 Му other 
college courses 
just talk about 
leadership and 
management. 
In Army ROTC, 
were doing it.99 


Joaquin Martinez, Junior 
University of ‘lexas, Austin 
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SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 


Injury, Premature Birth, And Low Birth Weight. 16 mg "tar; 1.0 mg nicotine 
— "—S" 1 ау per cigarette, FIC Report Feb.'85 


© Philip Morris Inc. 1986 


Whats News 


| The idea of a massive airplane being 
invisible to radar is a fascinating con- 
cept. We first looked at the subject in 
February 1983, when information 
about this top-secret project was just 
beginning to be available. Today, a lot 
more has happened. The details, of 
course, remain totally secret, and U.S. 
Air Force officials flatly refused even 
| to meet with us to discuss the sub- 
ject. Still, Tom Heppenheimer, who, by 
the way, holds a doctorate in aeronau- 
tical engineering, was able to 
glean a wealth of information 
from multiple unclassified 
sources and put them togeth- 
er with generally known 
aeronautical, electronic, and 
other principles. 

Using such information, he 
outlines in considerable de- 
tail what the new generation 
of stealth aircraft will be like 
—and how the fighters will 
differ from bombers and how 
both will differ from cruise 
missiles. The painting on the 
cover, by Barry Bichler, shows 
our best idea of what the 
bomber will look like. The 
fighter and cruise missile are 
shown in the article starting 
on the next page. Іпсідеп- 
tally, this is Barry’s first PS 
cover. 


Flashy fusion 


In April, Arthur Fisher reported in 
“Science Newsfront” on a mammoth 
fusion machine beginning tests at 
Sandia National Labs in Albuquerque, 
N.M. It is the PBFA II, designed to 
pour 100 trillion watts of energy into 
the creation of many intense beams 
of lithium ions. These beams will be 
focused on a pea-sized pellet of deute- 
rium and tritium. This fuel will fuse 
and ultimately, it is hoped, release 
| more energy than is consumed in set- 
ting off the reaction. 

The photo shows what happened 
during a partial-power test shot. The 
spectacular pattern is caused by stray 


electromagnetic energy ionizing the 
air above the water tank that holds 
the equipment. Photographer Walter 
Dickenman set up remotely operated 
cameras for the shot; the intense elec- 
tromagnetic radiation and shock haz- 
ard made it impossible for anyone to 
be in the chamber at the time. Strobes, 
triggered by the brilliant flash of ion- 
ization, were set to go off and light 
the background. After the shot Dick- 
enman found that the strobes had 


been destroyed by the intense pulse 
of energy. But the discharge itself fur- 
nished enough light for the spectacu- 
lar photo. 

One ironic fact: The brilliant dis- 
play is created by stray energy. The 
engineers would like to get rid of it 
so the now-wasted energy could con- 
tribute to the reaction. 


Dam: big 


The biggest hydraulic engineering 


project in the history of the world is | 


almost complete. It’s the Delta Plan 
—a series of dams and barriers link- 
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ing five large 1slands off the coast of 
the Netherlands below Rotterdam [PS, 
Feb. '82]. In the last bad flood, in 1953, 
a storm sent gigantic waves toward the 
Dutch coast, breaching dikes and kill- 
ing 2,000 people. The huge new storm 
surge barrier should end that threat. 
The solution to the flooding prob- 
lem was complicated. The Dutch 
couldn't simply build permanent bar- 
riers, because they would have stopped 
the flow of sea water in normal times 
and disturbed the ecological | 
balance of the low-lying land. 
So they designed a massive 
barrier with 62 steel gates 
weighing between 260 and 
480 tons each, suspended be- 
tween 65 18,000-ton concrete 
piers resting on the shallow 
sea bottom. The project will 
be formally opened by Queen 
Beatrix on Oct. 4, in time 
for protection from autumn 

storms. 


Bullet bike 


Almost three years ago, Du 
Pont Co. established a prize | 
for the first person to go 65 
mph on a bike. Computer | 
modeling had showed that a 
speed of between 65 and 70 
| was possible, but most experts 
thought practical problems 
made it impossible. Still, many | 
assaults on the 1980 record of 


about 59 mph were made [PS, Feb.]. 


On May 11, cyclist Fred Markham 
rode a 3l-pound bike named “Gold 
Rush" at 65.48 mph to win the 
$18,000 Du Pont prize. The aluminum 
bike weighs 19 pounds; a Kevlar ara- 
mid-fiber fairing with mounts, which 
gives the bike a very low 0.09 drag 
coefficient, weighs 12. 


Editor-in-Chief 
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First glimpses of the 
invisible aircraft now 
under construction 


74 | POPULAR SCIENCE 


By T. A. HEPPENHEIMER 
Paintings by Barry Bichler 


secret air force, costing billions of dollars, is now 
under construction in the United States. It is a stealth 
air force, and it includes bombers, fighters, and cruise 
missiles, all designed to be virtually invisible to radar. 

The stealth program is a highly classified U.S. Air Force 
secret. Still, a small cadre of stealth-watching aerospace 
specialists has assembled data from diverse sources. “Over 
the years several of us with technical backgrounds have 
developed a collection of educated inferences concerning 
stealth technology, based on publications, leaks, congres- 
sional testimony, and the like,” says John Pike, an associ- 
ate director of the Federation of American Scientists. Using 
such information, Pike and others have built up detailed 
descriptions of stealth techniques, the aircraft, and the 
missions they will fly. 

Other experts have deduced how far research has pro- 
gressed, how many aircraft have been built, what they 
cost. They base these projections on factors such as the 
hiring of workers for unexplained projects and reported 
revenues from building aircraft for which companies have 
no known contracts. “How big is stealth?” Alan Benasuli 
asks rhetorically. “It’s probably at least a $5-billion-per-year 
industry.” Benasuli, a managing director at the invest- 
ment firm of Drexel, Burnham & Lambert, tracks the aero- 
space and defense industries. “The fact is, stealth tech- 
nology touches just about every major aerospace company.” 

In addition, much-publicized airplanes now in service 
are showcases of earlier generations of stealth technol- 
ogy. “The B-1B bomber incorporates many stealthy fea- 
tures,” observes Pike. “Its supporters are always afraid 
that their budget will be cut, so they're forever bragging 
how great it is. That’s an important source of information 
on stealth technology.” So is the high-flying and stealthy 
SR-71 reconnaissance aircraft. 

To those outside the black curtain of Pentagon secrecy, 
making out the stealth picture is like assembling a jig- 
saw puzzle with only 10 percent of the pieces. Rules of 
Continued 
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take to the air 


Smoothly contoured, almost organic 
airframe shapes with few openings 
characterize the designs of the U.S. Air 
Force's two known stealth airplanes 
—the advanced technology bomber 
(ATB) and the so-called “F-19” Covert, 
Survivable, In-weather Reconnais- 
sance/Strike fighter. The airframes are 
constructed of radar-transparent and 
radar-absorbent materials (RAM), with 
engines, missiles, and other highly 
radar-reflective metal components con- 
cealed deep within the fuselages. The 
intercontinental ATB is thought to be 
designed for low-level incursions 
against *"rail-mobile" nuclear-tipped | 
ballistic missile launchers. The F-19's 
mission is somewhat less clear. Most 
probably it is to loiter *unseen" near 
enemy radar installations to conduct 
surveillance. In battle, the fighter would 
most likely sneak in close to surface- 
to-air missile batteries prior to a con- 
ventional air attack to knock out their 
fire-control radar antennas with anti- 
radiation missiles. It is crucial to the 
survival of these aircraft that the on- 
board electronics minimize their elec- 
tromagnetic emissions, which are easily 
picked up by the enemy. For instance, | 
the ATB's *covert strike radar" may | 
actually use the enemy's own radar | 
signals to form images of battlefield 
targets. Likewise, every reasonable 
measure must be taken to suppress 
emissions of infrared radiation. Ad- 
vanced computer-based flight-control 
systems ensure that these inherently 
aerodynamically unstable aircraft de- 
signs can fly safely and effectively. Spe- 
cial flight-control surface systems make 
up for undersized or omitted vertical 
stabilizers. The illustration is loosely 
based on designs by aerospace journal- 
ist Bill Sweetman and aircraft artist Mi- 
chael A. Badrocke. 
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strategy, such as collecting similarly colored pieces, help 
to reveal the broad outlines. In the same way, the princi- 
ples of physics and aeronautical design help analysts fit 
the available clues into a reasonable account of stealth 
aircraft and their capabilities, Some parts of the evidence 
are stronger and more convincing than others. But taken 
as a whole, a highly detailed and internally consistent 
picture evolves. It is a picture of a massive program of 
design, construction, and testing of a variety of stealth 
aircraft that has been going on since the 1970s. 

The existence of the stealth program first came to pub- 
lic attention in 1980. The Carter administration lost faith 
in the B-1 bomber program and launched a program to 
design a successor: the Advanced Technology Bomber 
(ATB). The project was shrouded in secrecy, but neverthe- 
less quickly came to be known as the stealth bomber pro- 
gram [Р5, Feb. '83]. In 1981 the Pentagon announced that 
the prime contract had been awarded to Northrop Corp. 


Recipe for stealth 


The basic technological ingredients that go into mak- 
ing an aircraft invisible to radar are well known. The first 
element is shape. “This is the Radar Cross-Section Hand- 
book,” declares John Andrews as he pulls a thick blue 
volume from a shelf. "It contains test data, equations, dis- 
cussions of shapes that give low radar reflection. It was 
supported in part by the Defense Department." 

Andrews is an unlikely source for information on stealth 
technology. He is, in fact, the designer of a plastic model 
stealth fighter that recently came on the market (see Model 
Shop Secrets caption). His conclusions show how anyone 
willing to dig out the facts can do the same thing. "Here 
are wings with low radar reflectivity,” he explains. “Their 
planforms, their shapes as seen from above, should be 
teardrop- or heart-shaped, with the point facing forward. 
Also they should have very sharp leading edges. Then to 
see this in practice you can go back and look at aircraft 
that are known to be stealthy, like the SR-71." 

The elements Andrews is discussing affect radar cross 
section (RCS), a measure of an object's visibility on radar. 
RCS can vary tremendously. Flat slablike fuselage sides, 
engines and weapons slung from pylons below the wing, 
sharp corners, engine inlets open to view—all these fea- 
tures make an aircraft highly radar-reflective, like a glit- 
tering mirror-ball at a disco. А stealth aircraft, on the 
other hand, is more like a baseball rubbed in the dirt. It 
thus can come in much closer before it is seen. 

Arriving at an aircraft design with no sharp corners 
and few reflective features is apparently a natural evolu- 
tion in aeronautical design. "This is basically the direc- 
tion aerodynamics has been moving for the last ten years, 
increasingly blending the wings and fuselage," says Pike. 
"The B-1B has a very blended fuselage and wing. If you 
use a delta wing, you can move the cockpit back into the 
fuselage and move the tail control surfaces in, and you 
come up with this flying wing." The actual stealth bomber 
seems to fit his description. Sen. Barry Goldwater, chair- 
man of the Senate Armed Services Committee, said that 
he had seen a full-scale mock-up of the stealth bomber on 
the West Coast, and that it looked much like the flying- 
wing bomber Northrop built in the 19405. 

Flying-wing designs are controversial. Northrop, as men- 
tioned by Goldwater, built two experimental flying-wing 
bombers, the XB-35 and YB-49. Many industry observers 
think this experience gave Northrop an inside track in 
getting the contract for a plane of the same basic type. 

The YB-49 was not an entirely successful airplane. Its 
test pilot, Glen Edwards, left a diary containing his im- 
pressions. On June 22, 1948, he wrote, “Flew the Y B-49 
again today, too rough to get any data. Darnedest airplane 
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I’ve ever tried to do anything with. Quite uncontrollable 
at times.” The next day, he wrote: “Col. Boyd flew the 
YB-49 for the first time today and wasnt too impressed. 
We all share the same view—a passable airplane under 
ideal conditions.” Two days later, Edwards was killed when 
the YB-49 crashed. Two years after that, Muroc Air Force 
Base in California was renamed Edwards Air Force Base 
in his honor. 

Flying wings have two serious problems. One is that 
everything must fit inside the wing—cockpit, weapons, 
electronics, fuel. So the wing must be thick. That pro- 
duces high drag, which slows the plane and cuts its range. 
But that problem, insoluble 40 years ago, has yielded to 
the progress of aerodynamics. The “supercritical wing” [PS 
Apr. 75| is a design that allows a thicker wing to fly at 
high speed, while minimizing its drag. 

An even tougher problem—until recently—was stabil- 
ity and control. Airplanes used to be made basically sta- 
ble. New-generation fighter planes, on the other hand, are 
designed to be basically unstable. This makes them ex- 
tremely maneuverable. The Grumman X-29 forward-swept- 
wing-fighter project of the early '80s showed that high- 
speed computers can be used to control even the most 
unstable aircraft [PS cover story, April '80]. 

So flying-wing instability is no longer a problem. In 
fact, the design may begin to appear elsewhere. Robert T. 
Jones, now retired from the aerospace industry, is Mr. Aero- 
dynamics. He invented the swept-back wing that is the 
symbol of the jet age, and has many other important ad- 
vances to his credit. Today, he lives in the hills overlook- 
ing Silicon Valley. I visited him in a lab lined with 
Presidential awards and certificates, a Macintosh computer, 
a set of machine tools, and an electronics workbench. 

“Гтп working to design a supersonic transport that can 
cross the Pacific,” he says. “The only way I can do it is to 
build it as a flying wing. Anything that you add—fuselage, 
nacelles—will reduce your lift-to-drag ratio. To achieve 
stability in flight, you need active control. That’s the sort 
of thing a bird does. A stuffed bird can't glide, any more 
that a dead man can stand on his feet. Active stabiliza- 
tion is the sort of thing we do to stand up. 


Designing o aircraft to avoid radar detection | 


Prior to the design of the B-1 swing-wing bomber, bomber 4 
airframe designers paid little attention to the concept of 


minimizing radar target size (radar cross section, or RCS). | 
In fact, the B-52 bomber is practically a case study of what izon 
| stealth aircraft designers should avoid. Flat, vertical sur- 0 
faces, sharp edges, right angles, and the eight large metal 
turbojets facing straight at enemy radars provide made-to- а=. 
order radar reflectors, which among other attributes, endow — 
the B-52 with an RCS of about 1,076 sq. ft. The B-1A bomber, | 
which employs curved fuselage surfaces that scatter and // 
diffuse incident radar energy, has an RCS of 108 sq. ft. The | 
B-1B bomber has engines that are positioned at the far end. E 


of long inlet ducts that are specially curved and otherw 


equipped to minimize the radar signals that reach the en- eel 
gines' compressor turbine wheels or that get out again. This 
modification and others, such as the elimination of the elec- ves 


tronic warfare antenna spine on the back of the bomber, 


give the B-1B an RCS of less than 11 sq. ft. Another rac lar | 
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reflection-reducing technique is the use of RAM and. 


cial airframe structures. The SR-71 reconnaissance aircraft. ; 4 
has special wedges of classified plastic-honeycomb RAM / 
. embedded in its titanium airframe to entrap incoming radar 52754 


signals. The SR-71’s internal ribs are placed at small ап- 


| gles to each other in a fine zigzag around the wing. Incom- a 
| ing radar signals are repeatedly reflected within these nc: 
| funnel-like gaps, losing energy on each bounce. zn 


“To stabilize a flying wing,” he continues, “you use а 
flap that’s actuated by gyros. If the plane pitches up by 
one degree, the gyros sense this and deflect the flap by, 
say, five degrees to bring it level. You control yaw with a 
rate gyro, which measures speed of motion. You link it to 
the rudder, or to the movable wing-tip surfaces that can 
take the place of a rudder in a flying wing. It’s easily 
handled in the autopilot design.” With the stability prob- 
lem under control, the flying wing—with its low radar 
cross section—is now much more attractive. 

A big problem in designing a stealth aircraft is engine 
placement. The stealth bomber will probably have the same 
engines as the B-1B, four F101 turbojets from General 
Electric. The problem is that the engine’s compressor and 
turbine are excellent radar reflectors, while inlets of con- 
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ventional design act virtually as conduits for radar waves. 
Indeed, the radar used on the F-14D and F-15 fighters 
can actually count enemy compressor blades. This serves 
to identify the aircraft beyond doubt, at a range approach- 
ing a hundred miles. The solution is to bury the engines 
deep within twisting ducts, which hide them. And ducts 
and inlets alike can be treated with a coating of radar- 
absorbent materials. 

Another way to make a plane invisible to radar is to 
design it to absorb—rather than reflect —microwaves. A 
material with this characteristic has come to light in 
Japan. TDK Corp., largest maker of magnetic recording 
tape in the world, is an expert in the characteristics of 
the iron-containing ferrite materials used to coat mag- 

Continued 


Northrop YB-49, a flying wing with a 172. ft. span, is seid to resemble the stealth lumber: It first flew in | 1947. 
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The U.S. Air Force/General Dynamics advanced cruise mis- 
sile, or ACM (foreground), is expected to make extensive 
use of stealth technology. The prominent dorsal air inlet, 
metal airframe, and large fin of Boeing's earlier air-launched 
cruise missile or ALCM (background) make it a larger-than- 
desired radar target. The ACM, which is to supplant the 
ALCM, presents a much smaller target to radar and infra- 
red sensors by virtue of a ventrally mounted flush air inlet, 
an exhaust nozzle that suppresses infrared emissions, an 


netic recording tape. But ferrites are not just magnetic, 
they also absorb microwaves. In fact, TDK has stuck fer- 
rite tiles on some tall buildings to absorb TV signals and 
kill ghost images on home TV screens. The company has 
also used the same material to stop leaks from microwave 
ovens. And because metal bridges reflect strong and some- 
times troublesome signals to marine radar, TDK research- 
ers developed a plan to paint bridges with this material 
to reduce their radar echoes. They used two layers of fer- 
rites with different characteristics. The mixture was ef- 
fective in absorbing signals over a wide frequency range. 

Ideally, of course, stealth planes could be built of mate- 
rials that were in themselves absorptive of radar waves. 
“We'd like to find radar-absorbing materials that have great 
structural strength, so that they're not parasitic,” says 
Col. Albert C. Piccirillo, manager of the Air Force's 
Advanced Tactical Fighter (ATF) program, which is de- 
veloping a future aircraft that will embody stealth char- 
acteristics. "One of the early radar-absorbing materials 
was a hunk of rubber loaded with steel balls. That's just 
dead weight.” A better approach is to make use of light- 
weight composite materials such as carbon-epoxy and 
Kevlar aramid-epoxy. These are excellent radar absorb- 
ers, soaking up an incoming beam and reflecting little 
back. In addition, iron filings and needles can be incor- 
porated into such material. The iron particles absorb the 
electromagnetic energy of the radar waves. 

Just how the important ingredients of shape and ab- 
sorptive materials can interact to make a plane stealthy 
was outlined by an expert in the field, John Hansman, 
assistant professor of aeronautics and astronautics at the 
Massachusetts Institute of Technology. “Smooth contours 
instead of sharp edges and angles are what you want for 
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Conceptual design developed by aerospace journalist Bill Sweetman and aircraft artist Michael A: Badrocke. 


air-mixing system to cool exhaust gases, and менен 


systems under development by Hughes Aircraft Co. and 
McDonnell Douglas Corp. These thin-beam, high-resolu: 


optical devices would make detection by enemy sensors less 


likely. The ACM will reportedly enter service in the late-1980s. 


less visibility to radar. RCS is an interaction of the air- 
plane's reflectivity and absorption— which are a materi- 
als issue—and its directivity, which is a shape issue. Where 
will the shape make the reflections go? If you don't think 
about this from all views of the airplane, you can have a 
design that's clean looking from the front, but dirty look- 
ing from the side." 

Reports indicate that extensive use of plastic composite 
materials such as carbon-fiber epoxies is in fact a key ele- 
ment of stealth technology. “А metal has a high reflectivity 
and a low absorption rate, so it reflects most of the micro- 
wave energy in a radar beam back to the source," Hansman 
says. "But carbon is a good absorber of microwave energy. 
When microwaves hit a piece of carbon, most of the en- 
ergy is absorbed and the carbon just warms up a little. 
Ferrite materials do a similar thing. The ferrite materi- 
als work on interfering with the magnetic field, and the 
carbon works on cutting down the electrical field. Ап elec- 
tromagnetic wave is a combination of both, so if you can 
absorb energy out of one or the other, you've cut back on 
the wave. 

“If you lace some carbon or ferromagnetic material into 
the structure of your airplane, you increase its absorption 
of radar," he continues. “Му guess [at stealth strategy] is 
that—since there will always be some metal in an air- 
plane—if you can absorb all of the microwave energy at 
the surface of the craft, then it will never get into the 
metal parts and reflect back. The radar will never know 
the pulse was soaked up. It will think the pulse just kept 
going and didn't strike anything." 

The exact form of the coating or materials containing 
absorbing particles will have an important effect on per- 
formance. "The thickness of the coating or the size of the 
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particles depends on what radar frequency you're deal- 
ing with,” says Pike. “Radar-absorptive material thus is a 
lot more effective against high-frequency radars than 
against low-frequency ones. Thus the plane actually be- 
comes more difficult to detect as it gets closer to its target.” 

This puzzling circumstance grows out of the fact that 
the main long-range Soviet radar systems use low fre- 
quencies and thus might see the stealth aircraft. But these 
search radars then must hand off their images to local 
fire-control radars. These operate at higher frequencies 
—and they may fail to spot the stealth aircraft clearly. 
Interceptors in flight use even smaller radar systems with 
higher frequencies, and antiaircraft missiles use the small- 
est radars of all. Thus these two may be the easiest to 
“spoof,” as airmen put it. Indeed, Air Force Secretary Verne 
Orr has given an assessment in Aerospace Daily: “The 
whole thrust of stealth is to be able to get through the 
fire-control radars, not the search radars.” 

Not only radar-absorbing materials and coatings can 
be used to absorb radar; the underlying structure can also 
be designed to help. Much of the testing of radar and other 
microwave devices is done in rooms called anechoic cham- 
bers. Thousands of steep pyramids of radar-absorbing ma- 
terials line the entire walls of such chambers. Microwave 
energy hitting these walls bounces back and forth between 
the pyramids and is absorbed almost completely. The same 
principle can be applied to stealth aircraft. John Andrews 
reaches into a bookshelf, pulls out a blue loose-leaf folder, 
and shows a photo of the leading edge of an SR-71 wing. 
Now Andrews rummages through his folder and finds a 
patent dated 1958, titled “Microwave Radiation Absorber.” 
It shows a scalloped and deeply indented pattern of fer- 
rite material, rich in tiny iron particles, with wedge-shaped 
inserts of material that will not conduct electricity. The 
resemblance to the SR-71 wing is striking. 

Using information such as this, it is possible for а knowl- 
edgeable person to take a stab at designing—at least in 
principle—a stealth aircraft. Bill Sweetman is technical 
editor for two European aerospace publications, Znteravia 
and International Defense Review. Не has recently writ- 
ten a book, Stealth Aircraft. “Му concepts are based on 
reports in the aerospace and military press, which have 


been pretty consistent during these years," he says. “I 
changed one design after talking with someone who'd 
talked with someone who'd had an eye-witness report." 
Still, as he emphasizes, the most important thing is a de- 
tailed understanding of how aircraft are laid out, with 
cockpit, weapons bays, fuel tanks, and the like. He has 
worked closely with Mike Badrocke in England, who makes 
cutaway drawings of aircraft for Flight and Air Interna- 
tional magazines. 

His design for a stealth fighter is 60 feet long, with a 
double-delta wing rather like that of the space shuttle. 
He puts much emphasis on hiding the engines and their 
exhausts: "Curving or S-shaped ducts are well known; 
Lockheed built the biggest ones, for the TriStar jetliner.” 

At the plane’s tail he uses a standard “two-dimensional” 
nozzle like that which the Air Force expects to install on 
its new ATF. It has flat panels at top and bottom that 
move to deflect the exhaust, adding maneuverability. 
Sweetman's design adds inlets that mix in outside air to 
cut the infrared emissions. For further protection, he puts 
baffles across the rear of the nozzles: “If you baffle the 
exhaust, you reduce radar reflections from the rear.’ 

While stealth planes will return only small radar ech- 
oes, they will also be equipped to jam them. Today’s bomb- 
ers carry extensive electronic countermeasures gear— 
ECM. ECM jams enemy radars by laying down a barrage 
of noise that swamps their receivers, or it may rebroad- 
cast a deliberately modified signal to spoof the enemy. But 
with the advent of ever-more stealthy planes, the need for 
ECM is not as critical. Gen. Robert D. Russ, who was at 
one time deputy chief of staff for research, development, 
and acquisition and then commander of the Tactical Air 
Command, testified before a closed session of the House 
Armed Services Committee last year. The testimony was 
later made public. The Boeing B-52 “has such a large radar 
signature," he said, “that it primarily depends on tactics 
and ECM to survive. Ав you move to the B-1 and we іп- 
troduce an element of stealth, you rely on stealth and 
ECM, also some tactics. And when you move to the ATB, 
you again rely on more stealth and possibly some ECM.” 

Still, radar isn't the only way to detect an aircraft. 
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Model shop secrets 


In July, plastic models of the Air 
Force/Lockheed stealth fighter hit U.S. 
model shops. Though no one at Testor 
Corp. has seen the Lockheed aircraft, 
the model company's officials report- 
edly said that all indications are that 
the design closely resembles the actual | 
fighter. John Andrews, the model's | 
designer, explains how it came about: 
“We started with print reports that the 
power plant consists of two General 
Electric F404 engines, without after- 
burners. We took the dimensions of 
that engine, then we designed in the 
elements that an aircraft must have, 
taking care to account for its center 
of gravity. We applied these consid- 
erations to a fuselage resembling the 
SR-71, but we made the fuselage 
larger [to hide the engines by placing 
them behind twisting ducts lined with 
RAM]. The result is pretty much an 
SR-71 fuselage with a wing planform 
from the Radar Cross-Section Handbook." | 
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alk through a nature preserve 
Wee: West Germany’s Upper 

Argen River, and you're in a 
postcard setting: shoulder-to-shoulder 
hills, studded with evergreens, that 
disappear into the horizon. 

But a dangerously rusted 68-year- 
old bridge spanning the river pre- 
sented Bavarian authorities with a 
problem: how to replace the steel-truss 
bridge without upsetting the beauti- 
ful environment. Their decision: build 
a concrete-arch bridge with graceful 
lines that would blend with the land- 
scape—and, unlike steel, wouldnt re- 
quire periodic cleaning and painting. 

The Argentobel Bridge 16 unlike апу 
other concrete-arch bridge, however. 
Since the turn of the century, concrete- 
arch construction has called for set- 
ting concrete slabs one in front of 
another, anchoring each segment to 
the those behind. But two construc- 
tion companies—ILBAU AG of Aus- 
tria and West Germany's Otto Pfeiffer 
GmbH & Co.—decided to try a novel 
approach. Relying on the latest in 
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Using a unique high-tech construction tech- 
nique, engineers designed a graceful con- 
crete-arch bridge that’s poured vertically in 
two sections, then lowered into place. 
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Each arch half, cast vertically in con- 
crete, is swung 66" into place (top) with 
the help of eight steel cables (left) an- 
chored in jacks on the roadbed, shown 
here partially constructed. Each sits on 
a 5'5-ton pivot (above), which rests on 
a series of bearings in a hollow box. 
Right: the finished arch spanning the 
Upper Argen River in West Germany. 


high-tech building techniques— laser 
distance measurements, computer- 
aided construction, and real-time mon- 
itoring of stress changes—they cast 
the arch vertically in two 266-foot 
sections, then lowered them into place 
on hinges, just as you'd let down a 
drawbridge. 

Why hinged construction? To the 
Argentobel Bridge's designers the 
technique meant time savings and 
minimal environmental damage. The 
arch took less than a year to complete. 
"That's pretty good time for a world- 
class span," says Neal FitzSimons, a 
consulting engineer and an expert on 
bridge construction. "Similar spans on 
other bridges have taken a couple of 
years to build." 

Heavy-duty machines began the 
construction, digging holes on both 
river banks for two Volkswagen-size 
pivots to support the arches. Then the 
concrete workers took over, setting a 
40-ton movable concrete form, called 
a jump form, atop one of the giant 
hinges. The bridge arch could now be 
poured in nine- to 10!-foot sections. 

А jump form is first cousin to a slip 


form, a mold for poured concrete that's 
pushed slowly along as the concrete 
dries. But a jump form is jacked up 
for a new section only when the pre- 
vious section is dry. "It takes so much 
time in traditional methods to set out 
a segment, tie it back, and fiddle with 
it,” says FitzSimons. "It's faster to pour 
a span and lower it." 

In the cramped work space of an on- 
site trailer, engineers followed the 
growth of each arch. Hunched over 
computer terminals, they checked the 
incoming data transmitted from laser 
monitors at the arch's base. These 
laser "soundings" assured them that 
the arches curved properly. 

As a casting neared completion, 
workers fixed steel cables to the arch. 
With the section completed, they be- 
gan to let out the cables. Slowly the 
266-foot arch descended. Streams of 
data—set off by growing stress de- 


‘tected by sensors attached to swivels, 


bearings, props, cables, and anchor- 
age jacks—flooded the trailer's com- 
puters and appeared on monitors. 
Engineers watched anxiously as the 
first arch began to tilt across the river. 


Periodically, the descent stopped for 
checks and minute adjustments. 
Within days, the arch segment 
halted just short of the halfway point. 
Now work shifted to completing the 
second arch. After a fortnight of cal- 
culations, tiny adjustments, and white 
knuckles, this arch inched into final 
position. Then the first mating seg- 
ment swung all the way into place. 
Curious engineers gathered to see just 
how close their novel technique had 
brought the abutting segments. 
Remarkably, the two monolithic 
slabs, lowered 66 degrees, were off lat- 
erally by only 12.7 millimeters [V 
inch]. There was no need to shift the 
arch—the computer-aided construc- 
tion proved exceptionally accurate. 
Hinged construction for concrete- 
arch bridges won't become a standard, 
though. Builders admit that tradi- 
tional methods are cheaper for arches 
spanning less than 330 feet. "The tra- 
ditional methods only need equipment 
that’s already available,” says Fitz- 
Simons. “For this kind of bridge, you 
need a lot of special developmental 
work in the equipment.” 
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Trade winds driven by high 
atmospheric pressure in the 
eastern Pacific and low pres- 
sure in the west blow north- 
west along the South Ameri- 
can coast, then westward 
along the equator, dragging 
surface water with them. The 
warm water is continually re- 
plenished by cold, nutrient- 
rich water upwelling from 
below the thermocline, the 
buffer zone between the up- 
per layer of water and the 
frigid ocean abyss. Mean- 
while, steamy water accumu- 
lating in the western Pacific 
feeds torrential rainfalls. High 
above, the air slowly returns 
to the east, closing a loop me- 
teorologists call the Walker 
Circulation. The air and water 
circuits fuel each other like a 
perpetual-motion machine. 
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Is this the key to long-range weather 


olving the puzzle 


The last El Nino wreaked havoc on global weather patterns. It was responsible for severe 
droughts, heavy flooding, typhoons, and unusually warm winters. Researchers say new 
theories and measurements may enable them to predict the recurring, erratic onslaught 
—and to unlock the secrets of our planet's oceanic and atmospheric systems. 


By ROBERT GANNON 
Drawings by Dan Osyczka 


40-year-old seaside restaurant in La Jolla, Calif., 
stood on the balcony and watched the dining room 
as it was slowly destroyed. “Т couldn't believe that it was 
really happening," she says. “I couldnt believe the waves. 
The size!” She saw the plate glass windows pop in one by 
one, saw the dining room fill with water as waves came 
crashing through, watched a floating refrigerator bob 
gently among the drifting tables and chairs. 
She may be surprised when she learns the cause of the 
destruction: a 10.8-degree-F rise in the temperature of the 


j ulia Weinthal, manager of The Marine Room, a 
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Pacific Ocean’s surface waters off the coast of Ecuador. 

It was Dec. 2, 1982, and Weinthal wasn’t the only one 
suffering. On virtually every continent, 1982 and 1983 
were replete with weather-related disasters. Australia, Af- 
rica, and Indonesia were plagued with droughts, dust 
storms, and brush fires. Tahiti hadn't been hit by a ty- 
phoon in half a century, but it was lashed by six that 
season. Peru was hit with the heaviest rain in recorded 
history: Areas with a normal rainfall of six inches received 
11 feet. Some rivers carried 1,000 times their normal flow. 

The reason: El Nino. Its signature: a cold tongue of water, 
lying along the equator off the coast of South America, 
that had become relatively warm (see drawings above). 
The event was blamed for between 1,300 and 2,000 deaths 


Winds from east 
weaken, causing 
updrafts that 
produce abnormal 
storms 


Rainfall sparse 
in Australia 
and SE Asia 
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EL NINO 
CONDITIONS 


An annual warm current that 
churns southward until it 
reaches the coast of Ecuador 
thrusts farther south to the 
waters of Peru. It mixes with 
the upwelling cold water, 
warming it slightly and de- 
pressing the thermocline. The 
warmer water no longer cools 
the air above it so effectively, 
and without the cross-ocean 
temperature differential, the 
winds stop or even reverse, 
bringing rain and more warm 
water eastward. The water 
strikes the coast and splits 
into two currents that move 
toward the poles and empty 
the basin of warm water. 
Finally, there is no longer 
enough warm water to sustain 
the El Nino cycle, so it decays, 
and things return to normal. 
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and up to $8 billion in damage to property and livelihoods. 

While you are reading this, El Niño may be arriving 
again. In the early summer of 1986, oceanographers and 
meteorologists were predicting another one—albeit a 
milder event than іп 1982—'83. A few years ago no fore- 
caster would have been so bold. But new models and data 
have raised confidence. Says Mark Cane, a meteorologist 
at Columbia University’s Lamont-Doherty Geological Ob- 
servatory, in Palisades, N.Y.: “Тһегев not a doubt at all 
in my mind that we can now predict an El Niño event at 
least six months in advance, probably a year.” 

If he’s right, the models developed during the past two 
or three years represent major advances toward the elu- 
sive goal of long-range forecasting. Stephen Zebiak, also 
of Lamont-Doherty, says that the new theories “finally 
make long-range climatic prediction a realistic goal.” 

Continued 
Sea surface in the equatorial region during El Nino 
was warm (above, yellow and orange). Top waters are 
normally cooled (below, brown and blue) by upwell- 
ing near Peru. Gray areas are cloudy regions. 
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EL NINO'S 
CATASTROPHIC ia 
CONSEQUENCES 


El Nino events appear every few years, and they have 
been recorded as far back as 1541. Years ago, El Nino 
was considered only a local event—a slight annual warm- 
ing of a current in Ecuadorian waters, usually in late 
December. Spanish-speaking fishermen named that distur- 
bance El Nino, "The Little One," after the Christ Child. 

Occasionally—at least nine times in the last 40 years— 
the warming has intensified and penetrated farther south 
to Peru, where anchovy fishermen awaited it fearfully. They 
knew it would be a bad year for fishing. Fish can't survive 
without the cold, nutrient-rich water that sustains the 
plankton on which they feed. They either die or migrate 
to deep water. 

Today, oceanographers and meteorologists know El Nino 
as a colossal shift in the waters and winds of the tropical 
Pacific. And they know El Nino doesn't act alone, but in 
conjunction with the Southern Oscillation (SO), a peri- 
odic seesaw in climate around Earth's middle. The SO 
results from pressure variations (which cause wind 
changes) that take place over several years, and it usu- 
ally stretches over the equatorial Pacific and Indian oceans. 
(Meteorologists often use the difference in pressure be- 
tween Darwin, Australia, and Tahiti as an index of the 
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SO's amplitude and phase.) Scientists call the merged air 
and water patterns ENSO, for El Nino-Southern Oscilla- 
tion. The ENSO combination can trigger momentous 
weather changes that stretch over at least two-thirds of 
the globe. 

In the normal state, the trade winds nudge surface water 
toward the western Pacific. The warm, upper water along 
the South American coast is continually replaced by up- 
welling, icy water—the coldest that can be found anywhere 
in the low latitudes. It sometimes dips to 68 degrees F or 
even lower. By the time the winds reach Micronesia, a 
third of the way around Earth, the sea level has risen 
about three feet and the water has warmed about seven 
degrees F. 

In the east, the thermocline (the interface between warm 
surface water and frigid deep water) rises to just below 
the surface, but the warmer water in the west pushes it 
down to a depth of perhaps 660 feet. At the thermocline 
in the central ocean, the eastward-flowing Cromwell Cur- 
rent, or Equatorial Undercurrent, the most powerful of 
the subsurface flows, streams toward South America at 
about 2/2 miles per hour. 

Oregon State's Robert Smith, a specialist in subsurface 
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currents, measured the thermocline off the South Ameri- 
can coast during the 1982 E] Nino, and found that it had 
descended to about 500 feet. About the same time, the 
University of Hawaii's Eric Firing, studying western-Pacific 
currents with a Pegasus sonar system, was astonished to 
discover that the enormous Cromwell Current had virtu- 
ally disappeared. 

No one knows what upsets the normally balanced ele- 
gant cycle of wind and water, but every few years some- 
thing triggers a change— perhaps snow on the Himalayas 
affecting a wandering jet stream just enough to prod the 
SO into oscillation. Whatever it is, something pushes the 
annual warm current too far south. And Peru gets drenched 
while Australia is parched. 

Major weather changes in one part of the planet have a 
ripple effect. “Jiggle the tropical ocean," says Pennsylva- 
nia State University meteorologist Peter Webster, chair- 
man of the Scientific Steering Group of the international 
Tropical Ocean & Global Atmosphere (ТОСА) Programme, 
"and the world's atmosphere responds. Small changes in 
the warm ocean cause major shifts in the atmosphere and 
in global heating. And heating is what drives the whole 
weather apparatus." 


Although ENSO seems to be a self-perpetuating cycle 
like the Pacific weather loop called the Walker Circula- 
tion (see drawing), it eventually spends itself. Cane and 
Zebiak explain that ENSO deteriorates after 14 to 22 
months because poleward flows empty the warm-water 
equatorial basin. "After a time there's no longer enough 
warm water to sustain above-normal surface temperatures 
in the east," says Zebiak. "Then El Nino begins to decay." 

Soon the winds begin to blow from the east again. Warm 
water returns to the equator from the north and south. 
The Walker Circulation starts anew. 


Fooled by Mother Nature 


The 1982-83 event was an aberration, even for an El 
Nino. It was the most destructive El Nino in at least a 
century, perhaps the worst in recorded history. (Nobody 
has yet figured out why it was so powerful.) And it didn't 
develop in an expected way. 

Ordinarily, an El Nino first shows itself in the early 
spring as a slight coastal-water warming along northwest- 
ern South America. In 1982, though, temperatures were 
stable as summer arrived. Other signs, however, were 
emerging across the sea: Atmospheric pressures over the 
Indian Ocean had been rising since July 1981— a strong 
sign of change. Indonesia, Australia, and the Philippines— 
normally well into the rainy season by then— were dry. 
Most important, in late June and early July, along the 
equator in the sparsely populated western Pacific, data 
were being collected that showed that the wind had re- 
versed itself. That should have been the clincher. 

Yet nobody was chancing a prediction because Peruvian 
coastal-water temperatures held constant. In September 
1982, a United Nations-sponsored committee appointed 
to discuss El Nino forecasting spent much of one confer- 
ence arguing about whether or not El Nino was coming. 
Meteorologist Jerome Namias of the Scripps Institution 
of Oceanography, best known for his annual fall forecasts 
of the severity of forthcoming winters, was at that meet- 
ing. Says Namias: "As far as I know, at that time no cate- 
gorical prediction was made about an El Nino emerging, 
let alone the greatest episode in history" Then he adds, 
"Its humbling." 

АП doubt dissolved оп Sept. 25. Along the seacoast near 
the village of Paita, Peru, sea-surface temperatures shot 
up 7.2 degrees F in 24 hours. By the end of November 
they had risen another 4.5 degrees. 

For climatologists who had been working on mathemat- 
ical models designed to predict El Nino, the experience 
was both disappointing and illuminating. They had failed 
to foresee the mammoth 1982—83 event, but the failure 
jarred loose old conventions and made the experts look 
anew at their models. 

The most common modeling approach is statistical. It 
is similar to the way economists predict changes in the 
stock market: They draw associations statistically between 
current observations and past events. Established patterns 
are applied to current data to show where the weather is 
heading. 

Scripps oceanographer Tim Barnett is one of the best of 
the statistical modelers. His fourth-floor corner office— 
decorated with pictures of game fish—overlooks the Pacific, 
and from his window he can gaze across La Jolla Bay to 
the spot where Weinthal’s restaurant was demolished by 
waves in 1982. 

Barnett uses large-scale pressure patterns, mostly over 
the Pacific and Asia, to attempt to spot a developing ENSO. 
In particular, he looks for unusually high pressures mov- 
ing eastward along the equator. He recently assembled 
readings from the western and central Pacific gathered 

Continued 
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over 31 years—up to 1982—and ran them through his 
model. The readout clearly projected an El Nino for 1982. 
“Ме could have said a big event was underway," he claims, 
“months before anyone else could have said so.” 

Barnett's forecast this year: “А weak El Nino event is 
likely this fall.” But he adds a qualifier: "The probability 
of that forecast being correct is sixty percent." 

While Barnett watches wet-suited surfers skirting the 
Scripps wharf, Mark Cane and Stephen Zebiak, from their 
Lamont-Doherty offices perched high on New York's Pali- 
sades, watch sailboats glide by on the Hudson River. 

The Cane-Zebiak team, everyone in the forecasting fra- 
ternity agrees, has developed the best mathematical model 
based on physical principles. Unlike virtually all other 
models, this one uses no statistics derived from past El 
Ninos. Instead, the researchers have worked out the basic 
processes that go into an El Nino event—laws of nature 
and highly idealized sets of equations—to describe cou- 
plings between ocean and atmosphere. They plug in 
surface-water temperatures and wind data, and come up 
with a prediction. 

The crucial set of data needed for the model is the vari- 
ation in depth of the tropical Pacific thermocline over time. 
Unfortunately, such measure- 
ments are almost nonexis- 
tent. But the team overcame 
this problem by developing a 
computer program that uses 
information about surface 
winds to estimate thermo- 
cline depth. 

To check their model, Cane 
and Zebiak made hindcasts 
for each of the last 15 years, 
using only data that were 
available at the time. The results: Three-quarters of the 
projections were correct, and the rest weren't wrong, only 
cloudy—an outstanding success rate. When projected two 
years ahead, 45 percent of the forecasts were correct, 27 
percent “gave strong correct indications," 15 percent were 
wrong, and the rest were "problematic." 

Could the model have foreseen the 1982-83 El Nino? 
“Absolutely,” says Zebiak. “We could have predicted it by 
the end of 1980," adds Cane. 

What's in store for this year? "An El Nino event of some 
sort," prophesied the researchers at a press conference in 
March. “It will reach its peak in the winter of 1986-87.” 
By mid-May they were hedging; winds had unexpectedly 
begun blowing from the east. But by the end of that month, 
Cane saw “а new development that is sending some fairly 
strong westerly bursts of wind along the equator, which 
is just the kind of thing we need." He was still calling for 
an event, but one of only moderate strength. 

The real beauty of the Cane-Zebiak model is its sim- 
plicity, say those in the field. It doesn't require long-range 
statistics or figures from weather events outside the trop- 
ical Pacific region—no need to worry about such mystical 
entities as anti-cyclone anomalies, convergence zones, and 
currents and eddies whose functions are only vaguely 
perceived. 

Some meteorologists suspect that the Cane-Zebiak model 
is too neat; they say one cant simply ignore the rest of 
the world. А few, in fact, believe that such a large event 
as an ENSO 1s so dominated by random factors that accu- 
rate prediction is close to impossible. 

Klaus Wyrtki, an oceanographer at the University of 
Hawaii, for instance, says "progress in understanding short- 
term climate variation will come in decades, not years." 
And Oswaldo Garcia, a meteorologist at the National Oce- 
anic and Átmospheric Administration (МОАА) in Silver 
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EE The 1982-83 El Nino slowed 
down Earth by changing the jet 
stream and trade winds. At El 
Nino's peak, the day length 
stretched by 0.2 millisecond Jy 


Spring, Md., cautions that “nature always takes excep- 
tion to itself; there’s no guarantee a pattern will remain 
the same.” 

Cane answers with a nod and a shrug: “Yes—it’s sur- 
prising to us, too, that it works as well as it does.” 

It does seem significant that both the Barnett and the 
Cane-Zebiak models call for а 1986—87 El Nino. "That's a 
remarkable thing," says Barnett, "because our methods 
are completely different, using very different information, 
and yet they say the same thing.” 

Others are also on the lookout for an El Nino. Eugene 
Rasmusson of МОА Аз Climate Analysis Center issued ап 
El Nino “advisory” in March. Warren White and Jerome 
Namias of Scripps; Wang Zongshan, a Chinese scientist 
specializing in the sea/atmosphere interface; and others 
agreed that some kind of El Nino would develop around 
the end of the year. 

By mid-June, nearing press time, it seemed that all the 
predictions would fail to materialize. The vigorous west- 
erly winds observed in May had weakened. "The odds are 
getting longer all the time," Rasmusson remarked, but he 
added that it was still too early to rule out an El Nino. 
Judging from wind and rainfall patterns, though, it looked 
like a better year for fishing 
than for forecasting. 

“Мете still waiting for that 
wonderful day when a model 
forecasts something before it 
occurs," Rasmusson admitted. 
The new models have made 
successful retroactive predic- 
tions, but they are not yet re- 
liable enough to be used for 
economic decision making 
about future events. “There'll 
always be misses,” Rasmusson said. Even routine daily 
forecasts, which have improved tremendously in recent 
years, sometimes give bum steers. In the end, each model 
is just a caricature of the real weather system. 

If everyone is wrong, it wont necessarily be because their 
theories are faulty, but because the data are insufficient. 
Because all the forecasters survey the same conditions, it 
is likely they will hit or miss as a group, Rasmusson ex- 
plained. Much more information is available than in the 
past. But measurements still come from a haphazard col- 
lection of ships that happen to cross the Pacific, as well as 
from weather stations dotted randomly across thousands 
of square miles, deep-sea probes dropped occasionally from 
research planes, sensors on a few drifting and anchored 
buoys, and tide gauges on remote islands. Says Barnett: 
“The lack of information is terrible right now. It’s amaz- 
ing that we can get out of it the things we do.” 

The problem should be rectified in the early 1990s. Two 
research satellites—one to measure windfields, the other 
to monitor sea levels—are scheduled to go into orbit. “That 
will be a quantum jump in oceanography in general, and 
in solving the ENSO problem in particular,” says Bar- 
nett. Forecasters should then be able to warn Pacific coun- 
tries lying close to the equator of El Nino-caused weather 
calamities at least six months in advance, probably more. 

Meanwhile, a group of researchers at МОААв Atlantic 
Oceanographic and Meteorological Laboratory in Miami, 
Fla., is designing an experiment to test a third technique 
for monitoring El Ninos. Physicist David Palmer and his 
associates will study ocean acoustics for clues. They be- 
lieve that a layer of water 160 to 920 feet deep becomes 
very quiet during an El Nino, because low-frequency sound 
waves are deflected at steeper angles when the upper layer 
of the ocean warms. The waves crash quickly into the bot- 
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А yen for Sterling? 


Austin Rover’s joint-venture car with Honda, dubbed Sterling for the U.S., blends English 
real wood and leather ambiance with Japanese engineering. The new car will arrive in 
the States early next year. Will Americans go for it? 


By DAVID SCOTT 


LAUSANNE, SWITZERLAND 
| atch your speed, because the 
Wiss police will. This car’s so 

| quiet that it’s easy to drive 
faster than the noise suggests.” That 
smug caution came from Austin Rover 
chairman, Harold Musgrove, at a brief- 
ing for journalists before test-driving 
the new Sterling. But he wasnt far 
off, I concluded, after a circuit of turn- 
pike high above Lake Geneva and 
twisty roads in the foothills behind it. 

This executive-class compact is 
unique in having an alter ego, being 
twinned with Honda’s Acura Legend 
[PS, Feb. & Aug.]. The two cars share 
the same basic skeletal structure and 
front-drive chassis layout: the Honda 
transverse 2.5-liter 24-valve V6 driv- 
ing the front wheels, an optional four- 
speed automatic or five-speed manual 
box, and independent coil suspension 
at both ends. That’s the guts of the 
machine, to which Austin Rover has 
added its own skin to create a visu- 
ally distinctive package. The Sterling 
differs from the Legend in the hood 
slope, headlights, body contours, and 
rear-window treatment. “It’s got defi- 
nite European looks,” said Musgrove. 


Sterling sports two-tone paint on a 
sleek, low-drag-coefficient (0.32) body 
(top). Front-wheel drive with a long 


Inside, it’s British quality all the way: 
leather upholstery and walnut trim. 

I found the Sterling hard to fault 
on the road. There's little tire noise 
even at turnpike speeds, and wind 
noise is virtually eliminated by dou- 
ble door seals and near-flush windows. 


Although the V6 is silky smooth, Га 


have expected a bit more poke from 
its 170 horsepower. The suspension is 
a good compromise between comfort 
and handling. 

Steering is precise, and the speed- 


108-in. wheelbase results in generous 
passenger space despite a mere 185-in. 
overall length (cutaway). 


proportional assistance is a delight. 
It’s a Honda system giving finger-light 
action for parking, with manual ef- 
fort increasing progressively with 
speed to provide road feel. This is stan- 
dard equipment, as are a host of other 
items: anti-lock brakes, self-leveling 
front suspension, four-way adjustable 
front seats, radio antenna doubling as 
rear-window demister, cruise control, 
and alloy wheels. U.S. cars will dif- 
fer from those I drove only in the 
bumpers and emissions controls. Hs] 
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You re in the action with 


rround sound 
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You hear left and right stereo channels, but surround sound adds front and 
back audio channels, too. The idea isn't new—four-channel sound from audio 
records and tapes has long been available. But applying it to prerecorded video 
tapes and discs adds a new dimension to home audio-video systems. 


By WILLIAM J. HAWKINS 
Photos by Greg Sharko 


| hoosh. А space cruiser from 
Wr Empire Strikes Back 

streaked across the projection 
screen in front of me. Its sound fol- 
lowed, thundering left to right from 
the stereo speaker system. Not un- 
usual. I've seen the videotape and 
heard its stereo sound track before. 
But then, “Get ready,” said my dem- 
onstrator. “Неге it comes.” The scene 
changed. The ship now came toward 
me, and in a moment Га see its un- 
derbelly as it passed over my point of 
vision. The sound level grew as it ap- 
proached. Then, in unison with the 
image I saw, the sound passed from 
the speakers in front to ones behind 
me. Caught in between, I fought the 
urge to duck as the craft seemed to 
roar over my head, then continue past 
into the void of Hollywood-made space. 

"It's called surround sound,” says 
John Owens, marketing manager for 
Shure Brothers. Like the two chan- 
nels of stereo that add authenticity to 
music, surround sound uses four chan- 
nels to make movie sound tracks more 
realistic. “А sound can just as easily 
move from front to back in the listen- 
ing room as it can from left to right," 
he says. 

As any moviegoer will tell you, sur- 
round sound in the theater is not new. 
It has for years been a popular attrac- 
tion. The multiple sound tracks are 
encoded on the movie film—using а 
system called Dolby MP—and the the- 
ater system contains a processor (de- 
coder) and an elaborate speaker array 
to reproduce them. But I was surprised 
to learn that tapes and discs of those 
movies—the kind we buy or rent— 
also contain the encoded surround- 
sound information. 

“ОҒ new tape releases, thirty per- 
cent have surround sound," says Fred 
Fehlauer of Fox Video. "And most 
quality films now being produced 
have it." 

"All you need are a processor to ex- 
tract the information and additional 
speakers to reproduce it,” says Owens. 
Early processors were available from 
a handful of makers only and con- 
tained the basic decoder circuitry. But 
the newest models, from makers such 
as Shure, Fosgate Inc., and Surround 
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А surround-sound decoder, 
such as Pioneer's $320 
SP-X707 above, passes the 
|| two stereo channels di- 
| | rectly to the left and right 
|| front speakers. It electron- 
^J] ically adds the left and 
| right channels (L + R) to 
cancel the out-of-phase sur- 
round channel, leaving the 
dialogue channel, which is 
then amplified and sent to 
the front center speaker. It 
subtracts the stereo chan- 
nels (L — R) to cancel the 
dialogue channel, leaving 
the surround channel for 
the rear speakers. Some 
decoders have a low-fre- 
quency (below 80 Hz) out- 
put for a subwoofer. 
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DRAWING BY ELIOT BERGMAN 


Sound, are Dolby licensed. Also, major 
makers of audio-video gear, like Pio- 
neer (see photo), Yamaha, Akai, NEC, 
and Sony, now offer a unit as an op- 
tional component to their systems. "It's 
a natural add-on for any video sys- 
tem," says Mike Fidler, director of 
marketing for Pioneer. 

From the two-channel stereo sound 
track, the processor extracts four chan- 
nels of information: left and right ste- 
reo channels for music and off-screen 
voices, a front center channel for dia- 


 logue, and a rear channel for surround 


(see drawing). Also, the processors use 
logic circuits to add separation. "If a 
sound is intended to come from just 
the left front," says Owens, "the logic 
circuit shuts down all other locations." 


But the circuit must be smart: "Our 
logic system checks multiple sound 
points," he adds. "Otherwise, a sound 
that is intended to move smoothly 
from one position to another will sud- 
denly jump to it." 

To simulate movie-house acoustics 
more accurately, decoder makers add 
Dolby-licensed circuits. One circuit 
suppresses noise from the surround 
channel by cutting off frequencies 
above seven kilohertz and adding Dol- 
by-B noise reduction. Another adds a 
delay of at least 20 milliseconds to the 
channel. 


SOME MAKERS OF DECODERS 

Shure Brothers, 222 Hartrey Ave., Evanston IL 60202; 
Fosgate Inc., Box 70, Heber City UT 84032; Surround 
Sound, 14025 Panay Way, Marina Del Rey CA 90292 
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[he nomeostatic home 


ho:me-o'sta:sis (ho' me ә sta’ sis), n. the tendency of a system, esp. the physiological 
system of higher animals, to maintain internal stability, owing to the coordinated re- 
sponse of its parts to any situation or stimulus tending to disturb its normal condition or 
function. [HOMEO + STASIS] —ho:me-o:static (h6' me o stat’ ik), adj. 


—the Random House Dictionary of the English Language 


By STEVEN ASHLEY 


Photos by Greg Sharko 
homeostatic house? One that mimics higher animals 

A: maintaining its internal stability through coor- 
dinated responses to stimuli? Sound farfetched? 

Not really. It’s an appropriate description of a remark- 
able white stucco homestead off a north Dallas highway 
built by Dr. Portia Isaacson, computer scientist, former 
microcomputer store owner, founder of Future Computing 
(a PC industry analysis firm now owned by McGraw-Hill), 
and chairman and chief operating officer of Intellisys, the 
company she's formed to commercialize the integrated 
home-control system in her $2 million IntelliHome. As 
the system is installed piece by piece, she’s learning how 
to live with it. So far, it's been an adventure. 

“For a techno-junkie like me, this place is a great new 
toy,” says Isaacson of her model home-of-the-future. “It’s 
also fun to watch myself get dependent on the system. For 
instance, this is quite a big house—about 6,000 square 
feet—and I’m something of a chicken. So I watch the se- 
curity floor-plan displays on the computer terminals to 
find out where the sensors say my husband is. I find it 
very comforting.” 

No one is ever really alone at Isaacson’s place. That’s 
because special software “scripts” and about eight miles 
of wire combine to choreograph the actions of several 
hundred thousand dollars worth of state-of-the-art home 
electronics, which together make the house react, com- 
municate, and protect itself much like a living, homeo- 
static organism. This “smart” network includes just about 
anything electronic that’s imaginable in a house: 13 per- 
sonal computers, 16 telephones, 15 TV monitors, eight 
video cameras, a large selection of the latest in audio and 
video components, an extensive security and fire alarm 
system, as well as automated utility, lighting, and swim- 
ming-pool controls. Let’s take a tour: 

“Suppose the family is on vacation when our home- 
control system finds that the swimming-pool temperature 
has dropped below some preset point,” says Don Bynum, 
an affable Texan who is president of Intellisys. “The house 
network will follow a software script—a sequence of func- 
tional commands to the appropriate electronic subsystems— 
drawn out earlier by the homeowner to deal with this 
specific situation,” he says as he walks to the patio doorway. 
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tronics linked together by eight miles of wire into a smart 
home-control network. Software scripts that coordinate 
these components can be controlled by light-pen-activated 
graphics displays (lower left). The house's upstairs media 
room (above) contains a sophisticated stereo system (includ- 
ing a power amplifier, control amplifier, tuner, cassette deck, 
equalizer, turntable, and speakers) as well as TVs, a VCR, 
cable box, and compact-disc and laser-disc players. The 
living-room gallery (right) is similarly equipped. 


“First, it automatically calls the pool service company 
via a modem, and dials directly into their dispatch com- 
puter where it requests a service call," Bynum says, as 
we enter the airy, contemporary environs of the living 
room. He slows as we pass a ceiling-to-floor stack of cubes 
about three feet on a side and sheathed in black anodized 
metal, noting that the enclosures contain an IBM PC and 
a light-pen-operated video screen. Wielding the light pen 
with accustomed ease, Bynum draws it across the face of 
several graphics control displays he's called up on the 
screen. He points to one of the three TVs on the far "gal- 
lery" wall. “Гуе brought up the front-door video camera's 
view outside the house," he says. Another touch of the 
light pen dims the living room's lights so we can see the 
TV image better. "That camera can record images in both 
daylight and darkness," he notes as we pass the gallery, 
which, up close, turns out to be a sculpted panel of state- 


The IntelliHome (upper left) has all manner of home elec- 


of-the-art electronic components and black metal (see 
photo). Lively jazz is being pumped from its four speakers 
as we reach the front door. 

“Now, back to the swimming-pool scenario," Bynum con- 
tinues. "When the service company schedules a call, the 
home control assigns the serviceman a personal ID num- 
ber that's good for, say, an hour before and after the ap- 
pointment time. The system then goes to sleep until the 
serviceman arrives and punches in his code," Bynum ex- 
plains, fingering a 10-digit key pad next to the front door. 
“Then it videotapes him.” Instinctively, I look for signs 
of life behind the cold camera lens on the wall, knowing 
full well that we now both appear on the TV screen on 
the gallery wall and, if someone desired, on any TV in 
the house. 

“The system then instructs the serviceman—by way of 

Continued 
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The components of the IntelliHome’s house-wide network 
are shown in schematic form. The system resides in an IBM 
PC-AT and a local area network linking several other PCs. 


a speech synthesizer—to go to the side gate, which it has 
now unlocked.” Bynum and I reenter the backyard through 
the gate. "From this point on," he says, sweeping his hand 
toward the pool area, "the security system, which includes 
motion and heat sensors as well as pressure-sensitive mats, 
tracks the pool man wherever he goes. As long as he stays 
near the pool, the system does nothing until he leaves. 
But if he should walk into an area that's restricted, the 
home control uses our Speech Plus text-to-speech converter 
to broadcast a message such as “Со back!’ on the distri- 
buted audio system. If he enters the house, the security 
service and the police are automatically alerted and his 
subsequent movements are videotaped.” 

Not bad for an “empty” house. 

Later, stepping up the spiral staircase to the plushly 
furnished second-floor “media room," Tricia Parks, Intelli- 
sys's vice president for business development, says, "Ev- 
erybody in this business—from home electronics manu- 
facturers to the builders of expensive homes—thinks that 
the controlled house is coming." She stops in front of an- 
other impressive panel of black anodized metal-enclosed 
electronics (see photo). "What's needed first, though, is а 
really easy-to-use interface to the home controller... eas- 
ier to use than remotes, which certainly seem to be prolif- 
erating." Parks pulls open a coffee-table drawer to reveal 
a pile of hand-held remote controls. “Each of these units 
controls only one of the components over there," she notes, 
pointing a remote at the media wall. "What we need is a 
single, truly common interface that reliably controls these 
devices and all the others around the house." 

She guides me around a corner into the sparsely accou- 
tered "lab room," which houses the centerpiece of the 
house-wide network, an IBM PC-AT. Bynum, who is com- 
posing a new script, busily pecks away at the keyboard. 
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The remainder of the home electronics components are con- 
nected to several custom circuit boards that provide the 
house’s subsystems with access to the computer network. 


“We feel that there are three levels of control in an inte- 
grated home,” Parks continues. “The first is easy: on-off, 
yes-no, such as ‘change the tuner to channel four’ The 
second level, which is also relatively simple, has to do 
with scheduling, ‘change to channel four at nine o'clock: 
The third level—what we call 'scripting, is a lot more 
difficult to implement. At this level, you're dealing with a 
sequence of particular actions that are triggered by specific 
events or conditions, say, ‘if I’m not home at nine o'clock 
on July thirtieth, change to channel four, and record the 
show on the VCR’ 

"Portia recognized that it's possible to move this kind of 
control into the house almost invisibly" Parks says, "so 
she decided that it was time to bring it to the world." 

By the end of this year, Isaacson's company expects to 
unveil a generic software package that can link many home 
electronic systems from different vendors into an intelli- 
gent home control. “We're providing the software glue to 
which the rest of the system sticks," she says, ensconced 
on the living room couch. Intellisys may also sell some 
book-sized custom interface boards to allow the various 
subsystems to talk to each other. 

Just how these products will be marketed is unclear. "The 
industry is not defined yet because no one company has 
more than one component of the integrated home," Isaacson 
says. “We intend to license the system to large component 
manufacturers, architects, or maybe to housing develop- 
ers. Eventually, a new kind of building subcontractor may 
come into being: ‘the home networking’ guy. 

"Getting all the pieces of the house to do what you want, 
when you want them to, is a massive software problem," 
she explains. "Basically, the product will have three lev- 
els: a home operating system, which is a layer of process 


[Continued on page 118] 
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Breakthrough 
ІП anti-skid 


technology Xe: 


By substituting mechanical valves for com- 
plex electronics, a British company slashes 
the cost of anti-skid brakes. The system will 
be available on European Escorts in 1987. 


By DAVID SCOTT 


А 


HELSINKI, FINLAND 
T-junction loomed ahead suddenly as we barreled 
along a snow-packed winding lane. I hit the brakes 
hard. In this situation, Га normally expect a broad- 
side skid. But the Ford Escort just shuddered gently and 
stopped straight in its tracks. 

The latest European version of the Escort is the first 
production car to offer the low-cost Lucas Girling Stop 
Control System (SCS) as a safety option [PS, Jan. '84]. 
The British system, designed especially for front-drive cars, 
substitutes mechanical valves for the complex electronics 
of other anti-lock braking systems. 

The main components are a pair of rotary devices called 
modulators, one for each of the diagonally split braking 
circuits. Each incorporates a small flywheel, driven by a 
belt from the drive shaft, that acts as an inertia sensor. If 
a front wheel starts to lock, the modulator pulses pres- 
sure to that brake, much like a skilled driver who pumps 
the brakes to avoid a skid. 

During my mid-winter test driving, I was mightily im- 
pressed with SCS. The true slickness of the surface became 
evident each time I tried to take off from a standstill. 
Even a gentle throttle spun the Escort's front wheels despite 
their studded tires. But when at 50 mph I jammed on the 
brakes to avoid hitting an imaginary elk, the magically 
stable, skid-free brakes worked again, even though all four 
wheels were alternately rolling on slick and bare surfaces. 

Britains Royal Automobile Club technical committee 
was also impressed with the Lucas Girling system. It 
awarded SCS the Dewar Trophy, its top award for achieve- 
ment in automotive technology. Said the club chairman: 
"The considerable benefits of anti-lock, which so far has 
only been available in cars of the luxury class, can now 
also be realized by the owner of a family саг” 

The SCS option costs $420 in Britain, compared with 
$1,470 for electronic anti-lock on certain BMW models. 
Ford considers SCS to be comparable in cost to a premium 
hi-fi or a sun roof. Safety is certainly harder to sell than 
such comfort options, but I wouldnt hesitate to spend the 
extra money. 

Ford in the U.S. hasn't yet said whether SCS will be 
available on its Escort and other front-wheel-drive com- 
pacts, but it's a likely bet in the near future. 


6 


$ E 


A Stop Control System modulator is mounted above each 
front-wheel drive shaft. A pulley (1) driven by a belt from 
the shaft normally spins the flywheel (2) at road-wheel speed 
via a one-way clutch (3). When the road wheel (and pulley) 
slows abruptly because of brake lockup, the flywheel over- 
runs the driven shaft and rides up a circular ball ramp (4). 
The ramp forces the flywheel against a lever (5) to open a 
dump valve (6). The valve releases brake-fluid pressure to 
the outlet port (7), allowing the wheel to roll freely. Shaft 
speed then increases, and the flywheel pulls away from the 
dump valve, allowing it to close. If the wheel locks again, 
the cycle is repeated. The master cylinder is blocked off 
during these cycles, so a piston pump (8) and cam (9) gen- 
erate fluid pressure for braking. Once normal traction is 
restored, the master cylinder is reconnected to the brake 
line, and the modulator is bypassed. Because each of the 
diagonal brake circuits is also connected to a rear wheel, a 
load-apportioning valve that responds to the forward weight 
shift is used to reduce pressure to the rear-wheel cylinders 
when the brakes are applied. 
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Adler (top), Aerobie's inventor, is fes- 
tooned with his flying rings. A lectur- 
er at Stanford University, he used com- 
puter simulations to achieve advanced 
aerodynamic performance. Scott Zim- 
merman (above), the world-record dis- 
tance holder, tossed an Aerobie out of 
the Rose Bowl. 
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How far can you throw a ball? A discus? The caber? A grand 
piano? The bull? Thanks to this aerodynamicist’s research, 
you can throw this ring farther than anything else. And if 
you're the first to toss it 1,200 feet, you'll get $1,000. 


By EDWARD EDELSON 
Photos by FotoWest 


EN he sun was beginning to dip be- 
Te the Rose Bowl on the after- 

| noon of Jan. 30, 1985, when Scott 
Zimmerman, who had been putting on 
a ring-flinging exhibition for the 
members of the press, decided to make 
one last throw. Standing in the mid- 
dle of the Rose Bowl, Zimmerman had 
been demonstrating that it was pos- 
sible to throw an Aerobie, a plate-sized 
plastic and rubber ring, out of the 
stadium. 

Zimmerman balanced the Aerobie 
in his hand for a moment, then made 
the throw of his life. When the ring 
settled to earth, it had traveled 1,125 
feet, farther than any object thrown 
by a human hand. That throw put 


both Zimmerman and the Aerobie in 
the Guinness Book of World Records. 

He wont be there long, says Alan 
Adler, the self-taught aerodynamicist 
who invented the Aerobie. Adler has 
a standing prize of $1,000 for the 
first person who throws an Aerobie 
more than 1,200 feet. By the time you 
read this, it may already have been 


claimed. 


One reason why Adler will cheer- 
fully hand over the money is that an- 
other world record will help sales of 
the Aerobie, which are already boom- 
ing—more than a million sold so far 
at $8.95 each, Adler says. But beyond 
that, every far-flung Aerobie is a psy- 
chological boost to a man who spent 
a decade in a personal program aimed 
at producing little round plastic ob- 


jects that would soar like eagles. 


Secrets of a flying ring-a-ding 


TOP LIP REDUCES FRONT LIFT 


CENTER OF GRAVITY 


BOTTOM LIP INCREASES REAR LIFT 


REAR LIFT 


Thin cross section of Aerobie (top) has 
low aerodynamic drag for long flight 
with little effort. Specially shaped air- 
foil with edge lips reduces lift of for- 
ward half and increases lift of rear half 
to compensate for lift that would be 
lost by rear half because of downwash 
(angle exaggerated). Result is equal lift 


To most people, the flying disc called 
the Frisbee is an amusing offspring 
of a pie plate. For Adler, the toy was 
an aerodynamic challenge. He had 
been flipping Frisbees for a while 
when he asked himself in 1975, Why 
don't they fly farther? His immediate 
answer: Because they're too thick. 
That was when he began what he calls 
"fairly serious research to design a 
lower-drag Frisbee." 

In retrospect, this flash of insight 
and its ensuing progression could hap- 
pen only in a place like California, and 
ќо a man like Adler. No ordinary man 
is he: a consulting engineer who holds 
about 25 U.S. patents, a designer of 
racing sailboats, a lecturer in engi- 
neering at Stanford University —and 
all without the benefit of a degree. 

As Adler tells the story, his inter- 
est in throwable objects evolved from 
the typically Californian hobby of sail- 
ing, where aerodynamics plays a major 
role. Born in the Los Angeles area, 
Adler has been a sailor from his early 
teens. He began to get serious about 
sailing two decades ago. 

"I wanted to work on things that 
I enjoyed using," Adler says, “and I 


FRONT LIFT 


DRAWINGS ВҮ АДАМ ISELIN 


as forward and rear halves rapidly 
alternate as ring spins. This puts the 
center of lift at the center of gravity, 
producing straight flight. If rear lift 
were greater than front, the right side 
of the ring would lift, and vice versa, 
as shown in bottom drawing. Effect is 
caused by gyroscopic precession. 


decided the time had come to design 
my own sailboats." One result was an 
ultralight sloop called the Fast 40. 
More recently, Adler designed a 60- 
foot ketch for a round-the-world race. 

But the Frisbee project (as it started 
out to be) began taking more and more 
of his time. Merely making it thinner 
didn't help, Adler says, because the 
resulting disc wouldn't fly straight 
enough long enough. "Then I went to 
rings because they have more aerody- 
namic potential." 

А ring design created problems of 
its own, he soon realized. “You can 
think of a ring as two tandem airfoils, 
one in front of another," Adler ex- 
plains. "The difficulty with a single 
airfoil like a Frisbee is to have the 
center of lift at the geometric center 
of the airfoil over a large number of 
angles of attack. Ав soon as you go to 
the ring design, you have a slightly 
different problem: You have one air- 


foil flying in front of the other. The 


front airfoil produces a downwash that 
changes the flow of air over the back 
one. The main challenge is getting the 
front and back lift to be equal over a 
wide range of angles of attack." 


“Тһе fourth one was extremely sta- 
ble, and I knew I had hit it,” he says. 
“Then I made twelve more models, 
each one exploring a different nuance 
of airfoil shape. Then, finally, I made 
the Aerobie.” 

Adler vividly remembers the break- 
through day in February 1984, when 
he went to a schoolyard three blocks 
from his home in Palo Alto with the 
ultimate model. “I threw it, and its 
flight was straight from beginning to 
end,” he said. “Then І tried it on а 
bunch of neighborhood kids and veri- 
fied that they could throw it easily and 
accurately.” 

It took another six months and 
thousands of dollars to get tooled up 
for production. Quality control was all- 
important, Adler found, because a few 
thousandths of an inch made the dif- 
ference between correct flight and 
something that didn’t fly straight. He 
spent day after day at a high-technol- 
ogy plastics company before he came 
out with the mold for the Aerobie. 

To produce and market the Aero- 
bie, Adler founded his own company, 
Superflight, which he has been run- 
ning out of his home with the help of 
his wife. It has licensed companies in 
Canada, England, and Germany to 
produce the Aerobie, but Adler says 
he is “constantly checking samples 
from those plants. They fly in sam- 
ples all the time.” 

The first marketable result of Ad- 
ler’s work was the Skyro, a ring that 
he licensed to Parker Brothers. That 
went into the Guinness Book of World 
Records in 1981, with a distance of 
857.67 feet. Yet Adler was still not sat- 
isfied. The problem with the Skyro, 
he decided, was that its performance 
depended too critically on the exact 
angle at which it was thrown. 

"I began doing computer simula- 
tions, and I concocted an equation that 
described lift versus angle of attack 
for the front and back airfoils,” he 
says. “It showed me that if I came up 
with an airfoil design with a certain 
lift characteristic, I could achieve per- 
fectly straight flight.” 

Adler immersed himself in the tech- 
nical libraries at Stanford and the 
Ames Research Center, then made a 
series of improved models. 

What comes next? “I want to expand 
the Aerobie family, to make a smaller 
version for children, and maybe a 
lightweight one for indoor use,” Adler 
says. “Гуе also designed boomerangs, 
and I think that after I build the 
Aerobie family a little bit I will turn 
to something like that.” 

And what makes him do it? “T like 
things that have a certain magic to 
them. I like to be amazed, and I like 
to amaze people.” 
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Existing portico before adding air lock: 
Columns support the new framing. 


d-on air-lock 


у 


Heat stays in during winter; air conditioning isn't wasted іп summer. And а glass-enclosed 
air lock works like a greenhouse to provide solar gain on cold, bright days. 


By HERB PFISTER 
Drawings by Eugene Thompson 


pen your front door. Swish... 
О a blast of cold air drives past 

you and into the house. Then, 
whoosh, the house compensates: A 
rush of warm air flows through the 
open door to the outdoors. It’s an ex- 
pensive exchange. In winter, your 
heating system must make up for the 
heat lost every time you open the door; 
in summer, it’s your air conditioner 
that pays the price. But there’s a 
solution. 

You can eliminate those problems 
by adding an air-lock entry. The outer 
door prevents outside air from entering 
the house when the inner entry door 
is opened, and very little heated—or 
cooled—air escapes from the interior. 
And, during daytime winter months, 
the glass-encased air-lock entry works 
like a small greenhouse to absorb the 
suns rays. Leave the inner door open, 
and some of this solar warmth enters 
the house. How well does an air-lock 
entry work? Last year it reduced my 
fuel bills by more than half, and I 
know that it more than paid for itself 
during its first winter. 

To cut the cost of materials, I built 
my air lock out of used materials I 
found at the lumberyard: a 36-inch- 
wide combination glazed and paneled 
door for $20; a pair of 30-inch-wide 
doors, for the sides of the portico, for 
$30; a 30-inch-wide 15-light French 
door, which is cut into two sidelights, 
for $10; and a glazed insert panel from 
a combination storm/screen door for 
only $2 (to be used as a transom above 
the operating door). Total: $62. New 
materials, I estimate, would have 
cost $500. 

On the following pages ГІ explain 
how I added an air lock to the portico 


оп my home's entryway. You dont have | 


a portico? Read anyway. You'll get gen- 
eral ideas on how to add an air lock 
to your home. Then check the addi- 


tional plans for specific information Есон а portico begins with rough 


openings that are ! 
in. higher than the door dimensions. 


on adding an air lock to three other 
standard entranceways. 


Door installation 


The two stationary French doors are 


centered in the opening between the | 


portico’s supporting columns, so usu- 
ally it’s necessary to install blocking 
along the center line of the columns 
to support the studs that frame the 
openings for the doors (see drawings). 
Install 2x4 sole plates—preferably 
preservative-treated lumber—across 
the bottom of the openings. Run a dou- 
ble bead of caulking along the bottom 
face of the sole plates before toenailing 
them in place. 

At the top of the door opening, nail 
on one or more 2 х4 headers to fill 
the space between the top of the door 
апа any existing structure (in my case, 
the top of the column moldings). Drill 
pilot holes and use 2'5-inch wood 
screws to avoid damaging the portico. 


HEADER = 
ANP FILLER 


— JACK STUDS 
FILLER STRIPS- 


2.4 
| BLOCKING 


EEQU ШЕР 
GAPS 
FILLED WITH 
INSULATION 


1/2" x 3/4" 
PINE STOPS 


EXISTING SOLE ^ 
PORTICO PLATE | 


1 


/4 in. wider and 1 


Fasten 2x4 blocking and filler and 
jack studs to the portico columns with 
2V»-in. Мо. 10 flathead screws. Nail 


The hinged operating door at the 
front of the portico is installed over a 
length of one-by-three-inch lumber, 
which also serves as a threshold in 
the door opening. I used a length of 
one-by-three-inch oak to reduce wear 
from traffic over the threshold, but 
preservative-treated pine is adequate. 
Caulk the bottom face of this board 
before putting it in place. 

Next, nail vertical studs in place to 
frame the rough opening for the door 
and two sidelights. (No dimensions are 
given here because each installation 
will depend on the overhang and width 
of your portico.) If you position the hor- 
izontal 2x 4 higher than the door be- 

Continued 


EXISTING 
РОЕТІСО 


2x4 FRAMING 


1/2" «5/А" 
PINE STOP 


4-4/2" 
FINISHING 
NAILS 


3/4" QUARTER- 
ROUND MOLDING 


FRENCH DOOR, 
SIDELI GHT, OK 
GLAZED PANEL 


Vo-by-*4-in. pine strips '4 in. from the 
outside edge to serve as stops and | 
weather seals around stationary doors. 
Molding holds the doors in place. The 
front door is hung on hinges using 
J4-by-1'á-in. pine stops. 
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SIDELIGHTS 


` Sidelights are made by cutting a French 
door. Rip '^ in. off two 6-ft. 8-in. 2 х 4s 
to bring them to 174-іп. thickness, and 
edge-glue them to door sections. Full- 
thickness 2x4 may be glued to the 
door and planed flush. Clear plastic 
` sunburst is fastened with ?4-in. wood 
screws to the half ellipse at center. Ar- 
range ł4-in. half-round molding in a 
pleasing pattern; screw the plastic to 
the molding, leaving a '2-in. gap at the 
top to clear the pine stop. Use '2-by- 
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HORIZONTAL TRANSOM 


34-in. pine strips and the other half el- 


lipse for the inside of the sunburst; | 


fasten to the outer sections with fin- 


ishing nails driven through pre-drilled 
holes in the plastic. Transom above the | 


door is made from a screen-door insert. 
Saw through the end frames and mun- 


tins, and reassemble the frame with | 
resorcinol glue to fit the 17'5-in. space | 2 ' 
Е е | sliding fingers that duplicate апу 


| shape. However, it is too small to du- 
plicate the large moldings on my por- 


between the two 2x4s above the por- 
tico columns. Cut the glass; secure it 
with the original muntin molding. 


cause of molding on the columns (as I 
did), nail a 2 x 4 header about Ya inch 
above the top of the door, then toenail 
blocking at the same height in the 
openings for the sidelights. 

My door came complete with a lock 
and doorknobs installed, so I had keys 


i | made to fit. If your door has no hard- 


ware, install a lockset early on in the 
project to keep the door steady while 
you work. 

Sidelights, transom, sunburst 


The sidelights are made from a 
15-light French door (three vertical 


B | rows of five lights). They are installed 
| in their openings in the same man- 
| ner as the stationary doors at the sides 


of the portico (see drawings for cut- 
ting and installation). 

My transom is made from an old 
storm-door insert, two feet wide by five 
feet high. Turned on its side, its five- 
foot dimension was just right to span 
the opening above the door, but its 
original two-foot width made it too 
high. It had to be reduced by remov- 
ing the glass and cutting the frame 


| as shown. 


Not all porticos have an arch formed 


| in the front face as shown in the pho- 
| tos. If yours is a simple triangular por- 


tico with a straight edge along the 
bottom, your glazing job is complete. 
For my portico, I cut an accurate tem- 
plate from corrugated cardboard to fit 
the opening exactly, then transferred 
this pattern to a sheet of clear acrylic 


| panel (such as Plexiglas). 


For the curve of the sunburst, I mea- 
sured the arc and cut a strip of У4-Бу- 
Vo-inch pine to the correct length and 
nailed it to the underside of the arch 


| directly above the center of the tran- 


som. I then nailed a second strip over 
the first to build the total thickness 
to V» by Vs inch. (I used two 'A-inch- 
thick strips because а 2-inch-square 
strip could break when bent to fit the 
curve of the arch.) In the workshop, I 
cut an ellipse about seven inches long 
by five inches wide out of ?4-inch pine, 
then cut it in half for assembly as 
shown in the drawing. 

The finished sunburst is set in place 
against the stop nailed to the arch, 
and a second stop of two V4-by-Vs-inch 
strips is nailed to the arch on the in- 
side of the light to secure it in place. 
To complete the installation, short 
lengths of '/5-inch-square pine are 
nailed along the bottom edge of the 
light at each side of the ellipse. 


More cardboard templates 
I own a profile transfer tool with 


[Continued on page 119 | 


* » i мр m MI 
. Air locks for others QUARTER-ROUND «ря 
vcn MOLDING: 1/4" EXTERIOR. b ru 
SEE enel, PLYWOOP QUARTER-ROUND ' 
See INL DEIPCAP — MOLPING 


а" eI Tee 
mifer Re 


НЕДІ TS mua M. a“ 


H == theme" SIPELIGHT 
HEAPER zd 1 oes quede ccc iuum 
2.4 ИЕ as әрен (OPTIONAL) BARREL BOLT INSIDE 
FRAME —— + ШІСІ el LI. 2«4 Jac, suos б ) RR INSIDE 
a ІШ EA 4.4 OAK SADDLE 2 | ҚОЗ 
pas Porch column provides support for a frame installed across 
Mt the front for the entry door and at the side for porch ac- 
l LE Мета o р. cess. Space between the column and house Is usually enough 
Sa А шісі for a double French door апа matching sidelights. A single 
Калеси a French door and sidelight encloses the side. 


2x4 FRAME 24 HEADER. 


a p m ) 


14 ОАК — 2«4 
SADDLE JACK STUD 


FRAMING 


In this L-shaped contemporary home, a wide roof line over- 
hangs the entryway, making it easy to enclose the two sides ЖЕ... gr 
with fully glazed doors. The front frame follows the roof i eg 
line to create a trapezoidal opening above the door header. = 
This opening can be glazed with clear plastic. 


1/4" ЕХТЕКЇС | 
PLY WOOP | | 
DRIP CAP ——7* E 


тралы 


а 


cane С: ЖЫР? |2) 


POOR HINGES M 


TO OPEN ОшТ 


QUARTER- ROUNE 
MOLDING 
INSIDE AND | 
OUTSIDE (SEE T 


5 а | 1! 
1 s. Y 


T отау 


ING 


ғы. 


А recessed entry is the easiest type to enclose: Build a frame | po... usu — 8 DU 
inside the facade, and install a double French door or a NTL UC 
single door with one or two sidelights. Exterior plywood 27 S ي‎ 
across the door top conceals the framing and header. SERIE or E -— 
qe н а 
" FP id е- 


100 | POPULAR SCIENCE 


An Atlanta builder puts 
decks where others have said, 
“No way.’ These three exam- 
ples may inspire you to con- 
quer your own problem site. 


By DOUGLAS TRAUB 
Photos by the author 
and Ann Recker 


| hat good is a backyard you 
W e enjoy? Whether a yard 


is steeply sloped, overgrown 
with vegetation, or just too ugly to be 
inviting, it’s useless space. It increases 
your property tax without contribut- 
ing anything to your lifestyle. 

But summon Cary Recker, a mus- 
cular deck-building specialist from At- 
lanta, Ga., and your useless backyard 
can be transformed into the focal point 
of your house. Recker designs and con- 
structs “impossible” decks on what 
might be considered hopeless sites. 

Take deck A, for example. Here, 
Recker confronted a backyard 26 feet 
below the house’s main living area. 
To make matters worse, the site was 
buried in primitive forest. A carpen- 
ter with guts was needed—one who 
was both acrobat and jungle fighter. 

In the case of deck B, the backyard 
was a steep slope terraced with more 
than 500 railroad ties for $20,000 
worth of landscaping. Obviously, the 


“I wanted this one to float above the 
jungle as if hung from a helicopter,” 
says Recker of the deck at left and in 
construction below. 1) Steep backyard 
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deck job called for more than supe- 
rior building skills. Fine decorative 
taste was required, too. 

For deck C, a concrete patio had 
outlived its usefulness. А once-small 
family had grown, with in-laws and 
grandchildren visiting each summer. 
Space was needed for outdoor enter- 
taining, but the slab was edged with 
low brick walls that prevented any ex- 
tension. This job called for a demoli- 
tion expert. 

Though widely varied, the assign- 
ments all drew on Recker's basic 
belief that a deck should make an ar- 
chitectural statement. "Most people 
who build decks just hang a rectan- 
gle on the back of the house,” he says. 


was useless. Plywood boxes are forms 
for concrete footings, located by lay- 
ing out shape of deck with twine. 2) 
Bulked-up wooden posts are set into 
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“Гуе yet to build a square deck. All 
my decks are custom-shaped to their 
site. And the design may be adapted 
as I build.” 

Deck A was originally intended to 
extend eight feet from one corner of 
the house at a 45-degree angle. As 
Recker dug his footings, however, he 
uncovered an underground stream. To 
bridge it, he extended the deck an- 
other four feet at a 60-degree angle. 

Deck B stands a foot high where it 
takes off from a ledger attached to the 
house. But by the time it extends 26 
feet, it’s over 12 feet off the ground. 

“It was designed like an observa- 
tion deck on the side of a mountain,” 
Recker says. “With the yard’s dramatic 


concrete piers. 3) In corner of house, 
ledgers meet atop a post lag-bolted to 
the foundation block. 4) Joist pattern 
is similar on both levels; 34-in. ply is 
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e stands on a steep site (left) and the other over a grim patio 
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slab (right). 


slope, the bow shape—like the front 
of a ship—gives an ideal vantage point 
for viewing the yard.” 

To add visual interest to deck C, 
built over a nondescript patio tucked 
into an L-shaped ranch, Recker built 
it on two levels, notching out one cor- 
ner for a large tree. “The idea here 
was to create a natural addition to the 
house," he says. "That's why most of 
the deck lacks a railing, and the 
benches are low enough to sit on fac- 
ing either in or out." 

Recker also has strong opinions 
when it comes to construction tech- 
niques, "Even though a deck is your 
eyeball on the world,” he says, “it 

Continued 


loose-laid on lower level as a work plat- 
form. 5) Skewed right side adds design 
interest. 6) Knee braces to posts firm 
up the 26-ft.-high upper deck. 
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DECKB 


Terraced backyard fell steeply from 
the side of the house, so the deck had 
to be custom-fitted to the terrain. 1) 
Support structure was tied together 
with lattice; large under-deck area can 
be used for storage. Two panels can 
be hinged for access. 2) Lower panels 
were cut to follow ground contour; 
steps were provided next to the house. 
3) Outer half-hex railing doubles as a 
backrest for a built-in bench of 2x 6s 
nailed over a support frame of 2 х 4s. 
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should be built for safety first and the 
best view second.” For Recker, safety 
means taking no chances on structural 
integrity. “When in doubt, overbuild,” 
he says, “especially when your deck 
is more than a couple of feet high.” 
Some of Recker’s construction meth- 
ods are “above and beyond the call of 
duty.” For instance, he obtains max- 
imum anchorage for posts by set- 
ting them directly into wet concrete. 
Recker favors plywood boxes for foot- 
ing forms, and he sets them at least a 
foot deep—below local frost lines. The 
posts for deck A were set directly on 
bedrock, a granite vein five feet down. 
To keep posts elevated and level as the 
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DECK С 


Problem here was an uninviting slab 
edged with a low brick wall. 1) Recker 
floats a 4-by-4-ft. grid over the slab, 
resting on concrete bricks under the 
joints. 2) Brawn takes care of restrict- 
ing walls so the deck can extend past 
the existing slab. 3) Raised deck sec- 
tion is framed out from a diagonal 
beam supported (where Recker stands) 
on a post and pier. 4) Framing scheme 
permits lively pattern in deck planks; 
note angled steps between two levels. 


concrete in the forms sets, Recker 
tacks a 2x4 brace to each side of 
the post, with stakes driven into the 
ground to anchor the opposite ends. 

Recker shuns the notion of setting 
posts after the deck is built. “Tempo- 
rary posts tend to warp the deck,” he 
claims, “and posts can sink further 
into the ground, causing a deck to sep- 
arate from the house.” His footings 
will set at least a week before Recker 
knocks the braces down. 

For even greater safety on a tall 
deck, Recker may also attach posts to 
the wall of the existing house, as 
shown in the photos for deck A. For 
beams and ledgers, Recker prefers 
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| Editor’s note: Each builder develops 

| an individual approach to construc- | 
| tion—and some prejudices. Recker’s | 
| reservations concerning joist hang- 

| ers are not confirmed by the expe- 

| rience of PS editors. But Kopper 
Corp. (major franchiser of pressure 
| treatments) recommends using а 
| water repellent on Wolmanized lum- 
ber after 6 mos., as Recker does. 


2x8s, 2х 10s, or even 2x 12s—and 
he doubles the thickness when the 
deck height is more than four feet. 
When possible, he face-nails beams 
into posts with 20-penny nails; to se- 
cure ledgers he drives 3v2-inch anchor 
bolts into lead anchors spaced 1' feet 
apart. For deck А, he wrapped the 
4X4 posts with 2 xX 6s апа 2x4s on 
opposing sides, face-nailed right up be- 
neath the beams. 

Even more unorthodox is Recker's 
refusal to use joist hangers without 
reinforcing them. “Joist hangers аге 
good for keeping joists flush with the 
top of beams," he says. "Structurally, 
you should come in with face nails. A 


EXISTING 


HOUSE V 


Under-deck-storage swing-in lattice 
panel is framed and hinged to the 
central stile. Bow bench is formed 


 DECKC 


| EXISTING HOUSE BENCH SEAT 


2*6 DECKING OM 2x4 GRID 
‘OVER EXISTING PATIO 


Diagonal joist is an assembly that, ger on each side to which the angle- 
when capped with a2 x 6, leaves aled- 


strip of wood—at least a two-by-two 
running under the joists as a ledger 
—is still more insurance.” 

For best drainage, Recker nails his 
deck planks so the grain rings at the 
ends cup down. He also checks both 
ends of a board to be sure that the 
grain cups the same way. If it doesn't, 
the board was cut diagonally from the 
log, which may lead to warping. 

Even though he always uses pres- 
sure-treated lumber, Recker recom- 
mends that decks receive some sort 
of treatment after six months. “After 
all,” he says, “I expect them to last 
longer than the houses they’re at- 
tached to.” 


by nailing angled 2 х 4s to the rail 
posts, then adding horizontal cross 
members and nailing on 2 x 6 planks. 


DRAWINGS BY GERHARD RICHTER 


HOUSE 2*6 DECK, 


cut deck planks can be nailed. 
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The PS auto pro challenges you with three more tough prob- 
lems: an inoperative heater fan, hard starting and black 


smoke, and a flickering oil pressure light. If the puzzles 
baffle you, turn to the answers that follow. 


By STEVE MERCALDO 


Problems 


4 Inoperative blower motor 


Your car has a three-speed heater 
blower that doesn't work. Tired of shiv- 
ering on the way to work in the morn- 
ing, you decide to investigate. The 
motor schematic is similar to that 
shown below. You begin to trouble- 
shoot by checking the circuit’s fuse. 
The fuse appears good, but to be sure 
you touch a 12-volt test lamp probe 
to both sides of the fuse. It lights at 
both locations. 

To make sure the blower motor is 
healthy, you pull its feed wire and con- 
nect a jumper wire between the bat- 
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tery positive post and the motor's 
power terminal. The motor whirs to 
life, and air blows strongly out of the 
vents. Now that you know that the 
motor’s OK, it’s time to check the 
blower's circuit. 

You eyeball every wire for a break 
or frayed insulation. All check out. 
Next you pull, clean, tighten, and re- 
connect each connector. 

Using the electrical schematic as a 
trouble-shooter's road map, you decide 
to make some checks. (It's best to read 
a schematic by starting at the elec- 
trical source for a specific circuit and 
working toward the end. That way 
you're tracing the electricity in the 
same direction as it flows, from the 
high-voltage side to the low voltage 
side.) 

To test for voltage at the blower 
switch, you turn the ignition key to 
the “оп” position. (The engine is not 
running.) When the test lamp probe 
is touched to terminal D, the lamp 
lights. You remove the three-wire con- 
nector from the blower switch and 
move the selector lever to the low- 
speed position. When the test lamp 
touches terminal A, it lights. Next you 
move the switch to medium speed and 
touch the test probe to terminal C. 
Again, the lamp lights. You get the 
same test results when you move the 
lever to high speed and touch termi- 
nal B with the lamp's probe. The 
switch is OK. 

With the connector back on the 
switch, you proceed to test the resis- 
tor for continuity. You connect the test 
lamp to terminal B of the resistor. 
(The ignition key is still in the "on" 
position.) When you move the blower 
switch lever to low speed, the test 
lamp lights. You notice, however, that 
the light is especially bright. It also 
lights and is equally bright when you 
move the lever to the medium- and 
high-speed positions. 

You're puzzled. Something doesnt 
add up. When you tested the resistor, 
the test lamp was equally bright for 
all three switch positions. According 


to the schematic, low speed incorpo- 
rates a couple of resistors in the cir- 
cuit. Because of the resistors, you 
expected the test lamp to be quite dim 
in the the low-speed position. Why was 
it as bright in the medium- and high- 
speed positions? What's wrong with 
the blower motor circuit? 


2 Oil-pressure warning 


The four-cylinder engine in your im- 
ported pickup truck has developed a 
disturbing new problem. The instru- 
ment panel's warning light for low oil 
pressure flickers on and off while the 
engine is idling. 

The problem began shortly after the 
engine overheated one summer after- 
noon on the way home from work. You 
cured the overheating problem by hav- 
ing the radiator cleaned at a radiator 
shop. At the same time, you changed 
the thermostat and poured a fresh 
charge of antifreeze and water into the 
system. But now, whenever the engine 
reaches operating temperature, the 
light comes on. 

Although the warning light makes 
you and your wallet nervous, the en- 
gine seems to run fine. There are no 
valves tapping, and no camshaft or 
crankshaft bearing knocks. А friend 
suggests the flicker may be triggered 
by a fault in the instrument panel's 
electrical circuit. It's time to exorcise 
your truck's gremlin. 

Your first step is to check the oil- 
pressure warning light and the oil- 
pressure sending unit's circuit. Fol- 
lowing the procedure in the repair 
manual, you find that the circuit 
checks out. Since the circuit is oper- 
ating properly, you think perhaps the 
problem is a faulty oil-pressure send- 
ing unit. But after a new unit is in- 
stalled, the light still flickers at idle. 

It seems possible that a clogged oil 
filler or the incorrect viscosity oil 
could be at the root of the problem. A 
quick check of your service records in- 
dicates that it's been 5,000 miles since 

Continued 


` FAMILY OF SEVEN CUTS 


HOT WATER BILLS IN HALF! 


Tankless Heater Provides Endless Hot Water 
The Hughson family just 
took 7 showers іп a row 
— the 7th was as hot as 
the first —and they're 
saving hundreds on their 
hot water bills too. 


TANKLESS 


The Hughson family of Pennsylvania 


STORAGE TANK 


Storage tanks keep large volumes 
of water heated ... all the time. 
Tank cycles on and off 24 hrs. a 
day —even when you're away. 
Tank can also "run out" of heated 
waler when needed. 


Tankless design is small in size, 
doesn't store heated water —bul 
creates it on demand. Uses no 
energy until you need hot waler. 
Can produce 120 gallons and 


pem | | T | | s. : | more ап hour! 
Sound, Simple, Money-Saving Idea ا‎ 

Did you know that much of the energy used to heat your 
basement tank of water is dissipated right through the walls of 
the tank itself and into your storage or crawl space area? 


The Perfect Answer-New Thermar™ 
Tankless Instant Hot Water Heaters 


If heat losses are created by the need to keep large volumes of 
water standing in a tank, why not eliminate the tank? And, that's 
just what Thermar™ has done. In its place we have developed a 
tiny, super powerful instantaneous heating unit which 
ACTUALLY CREATES HOT WATER AS YOU USE IT. A micro- 
switch on the unit automatically turns on the moment hot water 
is needed. Then a continuous stream of delightful, sparkling hot 
water flows from the tap for shower or wash basin. IMAGINE 
— as much hot water as you want — produced in a never-ending 
stream as long as you need it. А 

The ordinary Тапк-Туре Hot Water Heater is the most “Energy 
Costly” appliance in your home. In this day of rising costs and 


THERMAR’ 


e America's Leader in Tankless Heaters 

e Featured in Popular Science Magazine 

e Seen on Television! 

e Member — Gas Appliance Manufacturer's Assoc. Inc. 


FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND FULL 
DETAILS USE COUPON BELOW OR CALL 


1-800-854-8679 


CT Residents 452-0500 


THERMAR JOHNSON POWER TECH 
piede Sae aer sies 
[m 


THERMAR CENTER 
TRUMBULL, CT 06611-0398 


| would like to cut my hot water heating hills in half! Please 


vis consciousness, a new THERMAR" TANKLESS INSTANT RUSH your FREE catalog of THERMAR™ INSTANT TANKLESS 
HEATER should be considered by everyone interested in saving ! HEATERS Include details of the absolutely undue 10 yei guar- і 
| T | antee and replacement plan. | understand that | am under no ob- 
money and saving energy. B ebay anne i 
U.L. Listed Electric and AGA Certified Gas Models | Name i 
Thousands in Use Around the World | 
, > 3 A 
You'll recover the initial costs many times over in fuel savings as | 4695 | 
the years pass. And, you'll enjoy a lifetime of hot water — | ty M — State — 
shower after shower after shower! ж 
CFP 
| Canadian Residents send to | 


"Savings will depend upon local cost of fuel, type of fuel used, condition, age and type of present heater equipment. 
Your actual savings may differ from those shown. Estimates and assumptions used for these calculations available 
on request. 


56 Bramsteele Ad., Suite 8, Brampton, Ontario LbW3N4 PSOSB86 


Be a Better 


Gardener 


RECYCLE all your Brush, 
Weeds, Leaves, Old Crops, 
Cut Grass, Dead Flowers, etc. 


into: RICH COMPOST 


SPREADABLE 
MULCH 


DECORATIVE 
WOOD CHIPS 


The rugged KEMP 
Shredder/Chipper 
devours almost anything 
organic... reducing it 
into millions of tiny 

pieces inseconds 


(including branches 
up to 3" thick!). 
Enjoy super- 
rich soil...a 
mulched garden 
that is virtually 
weed-free 
ша and beautifully 
54 x landscaped 
Buy grounds. Do 
өзі fall, quickly 
and easily with a KEMP. 
е Built to last a lifetime 
e Many sizes to choose from 
е Money-back guarantee 


5/5 


The Standard of the 
Sarlous Gardener 
Since 1890. 


KEMP COMPANY, Dept. 44088 ie | 
160 Koser Rd., Lititz (Lancaster Co.), РА 175431 Ф 

| Yes — send me full information on the $| 

Kemp Shredder/Chippers. ü | 
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NOW DISCOUNTED! 
SCIENTIFIC CALC. 
CHRONOGRAPH 


1 YEAR WARRANTY — 30 DAY TRIAL 


By CASIO Silver- 
25 SCIENTIFIC | 
FUNCTIONS & MORE! 
FEATURING — 


“ Panel access 10 : 
25 scientific functions ы e Ts m 2 

* Add, divide, subtract, & multiply ВЕ. п ос 

* Regular time, 12/24 time Ш.. - rA. E 

* Electronic auto-calendar kr 

* Daily alarm, hourly alarm 3 P- en 

e 24-hour - 1/100 second stopwatch | |а 

* Long-life battery *| aam a |” 

* Night light тев гө» зе» ет, Jj 

* Accuracy to 1/2 sec. per day ص“‎ 


And it's ЖА. 


опіу 6 2095 == iu Ls 
қамайды 


We've made a special purchase of a large quantity 
of these quality scientific chronographs and we're 
passing the savings on to you. All these scientific 
calculating abilities go on your wrist: sin, cos, tan, 
sin", cos", tan", log, 1n, 10% e*, ху, x?r A7. KE, 1/x, 
044 GQ? й , EXP, +, Ft eC) DEG, RAD, 
| GRA and 96. You also get instant metric conversion 
| capabilities along with stopwatch, 12/24 time, calen- 
| dar, daily alarm and night light. Black polysulfone 
CFX-20 is only $29.95 and silvertone CFX-200 is 
$39.95. Order now and be delighted. 

1 YEAR WARRANTY — 30-DAY MONEY-BACK GUARANTEE 


Or e Аы. 107 Roberts St., Dept. PS-9 


Р.О. Box 67, Fargo, ND 58107 
Telephone (701) 232-9400 

Add $3.00 shipping or $5.00 air delivery for each watch. 

Write for a free one-year catalog subscription. 
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| Car-care quiz Continued 


the last change. You know what to do 
next. You install a new filter and 
dump four quarts of 20W-50 oil into 
the valve-cover opening. 

When you first start the engine, the 
light remains off and a smile spreads 
slowly across your face. But after sev- 
eral minutes at idle, the light again 
flickers. You’re back to square one. 

Although you're reluctant to accept 
the fact that any real damage was 
done to the engine during the over- 
heating incident, it’s time to check the 


| engine's oil pressure with a gauge. 


After removing the sending unit from 
the block, you screw an oil-pressure 
gauge into place. With the engine 
warm and idling, the gauge reads 4 
psi. Accelerating the engine to 1,500 
rpm pushes the reading to 20 psi. 
According to the manufacturer's 
specifications, the oil pressure should 
read approximately 40 psi at 1,500 
rpm. А worn oil pump might be the 
reason for lower pressure. You remove 
the oil pan and install a new pump 


| and pickup. When you start the en- 


gine, you cant believe your eyes: The 
light flickers despite all your efforts. 

From knowledgeable friends you get 
the following opinions on your low-oil- 
pressure problem: 1) The engine has 
worn valve seals. Installing a set of 
new seals will bring the pressure back 


| up. 2) The oil control rings are clogged. 


А new set of rings will fix it. 3) The 
camshaft or crankshaft bearings are 
damaged. New bearings will restore 
normal oil pressure. Which diagnosis 
is correct? 


3 Trouble light lit 


You're cruising along the highway іп 
your 1983 General Motors car when 
the cHECK ENGINE light glows on the 
instrument panel. Your first impulse 
is to pull over immediately and shut 
down the engine. But a friend in the 
car tells you not to panic. He insists 
that the light glows to tell you that a 
problem has occurred, and that the ve- 
hicle should be taken in for service 
as soon as reasonably possible. The en- 
gine seems to be running well, and 
there is no loud knocking or banging 
coming from under the hood. You de- 
cide to accept his advice. 

That afternoon, when you attempt 
to start the car, the engine cranks but 
refuses to fire. There's a heavy smell 
of fuel in the air. Despite the fact that 
your car has throttle-body fuel injec- 
tion, you try an old trick for curing a 
flooded carburetor: You hold the pedal 
to the floor, and twist the key. When 
the car starts, a huge cloud of black 
smoke pours out of the tailpipe. But 
despite a noticeable loss of power, the 
ride home is uneventful. 


Except for the regularly scheduled 
service checkups at the dealer, you've 
handled all routine maintenance in 
your driveway. This problem seems a 
manageable challenge, so armed with 
a service manual, your hand tools, and 
several pieces of test equipment, you 
Беріп. А visual inspection of the en- 
gine reveals nothing unusual. АП elec- 
trical connectors are in place, and 
there are no broken or frayed wires. 
To be safe, you take each connector 
apart. None is corroded or even loose. 
You run your eyes—and fingers— 
along every vacuum hose. There are 
no kinks or cracks. А check against 
the repair manual's vacuum-hose sche- 
matic shows no improperly routed 
lines. The fuel lines and hoses check 
out. There are no leaks or telltale 
collapsed hoses. 

Could the problem be electrical? You 
remove and clean the battery connec- 
tions. During the cleaning, you glance 
at the battery's built-in hydrometer. 
It's green. According to the decal on 
the battery, that indicates a healthy 
charge. After carefully tightening the 
connections, you move on to the next 
test area: compression. 

When you pull the plugs to install 
the compression gauge, you get your 
first clue. The electrodes on all four 
plugs are black with deposits. Could 
the deposits be due to worn plugs? 
They've been in service for about 
15,000 miles. You set the plugs aside 
and run the compression test. 

All four cylinders push the compres- 
sion-gauge needle into the manufac- 
turers allowable range, so you рар 
and install new spark plugs. Along 
with the plugs, you replace the fuel, 
air, and engine-breather filters. You 
also install a new positive crankcase 
ventilation (PCV) valve and carbon- 
canister filter. 

Perhaps the problem is lack of spark. 
To test for a possible breakdown 
in the distributor secondary (high- 
voltage) circuit, you pop the distribu- 
tor cap and wipe the cap and rotor 
clean. Both appear to be in good shape. 
No cracks, carbon tracks, or corrosion 
is visible. You complete the secondary- 
circuit check by pulling each high- 
tension cable and testing it with 
an ohmmeter. All test within the 
resistance range specified by the 
manufacturer. 

А check of the primary (low-voltage) 
circuit reveals no problem. The wires 
inside the distributor look good. None 
is loose or broken. The pickup-coil 
wire's resistance also checks out 
against the specifications. 

Confident that the ignition system 
is free of any obvious defects, you hook 
up a timing light and tachometer to 

Continued 
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1. NordicTrack 


i ' X-C Ski Champion 2. An Exercise bike 
cave 3. A Rowing machine ў 
4. A Shuffle type ski exerciser 
1 » | Scientific abstract available upon request 
| ж 
BV | All Exercise Devices Were Tested 4 Times: 


at 3 different heart rates and at maximum work. 


Tests Measured: 
Volume of oxygen consumed which indicates calories burned. 


Data was scientifically analyzed at the University Human 


Performance Laboratory. 
Nordic Track Pro Results: 
With Adjustable On all 4 tests, NordicTrack burned more calories and yielded 


significantly greater cardiorespiratory workouts. 


5 
It's Only Logical that NordicTrack Would Get the Highest Scores 


because NordicTrack is more complete than an Exercise Bike. 


Nordic Track adds important upper body exercise. 

Nordic Track provides more uniform leg muscle usage. 

Higher pulse rates, necessary for building fitness, seem easier to attain because 
more muscles share the exercise. 


because NordicTrack provides more thorough exercise than a Rowing Machine. 


Standing position involves more muscle mass than sitting position. 

Nordic Track uses large muscles of buttocks, thighs and calves to simultaneously 
bear body weight and work against resistance. 

NordicTrack resistance is proportioned to individual muscle strength. 
Stronger legs use greater resistance. 
Arm resistance can be set at lighter setting separately. 

NordicTrack is safer — no high back strain loads are imposed. 


because NordicTrack has inertial resistance not available on a Shuffle-Type Ski Exerciser. 


Flywheel provides life-like feeling; Smooth, Continuous. 

Other "ski" exercisers without flywheels use only frictional resistance. 
Result is stop-start calisthenics-like feeling. 

NordicTrack's clutch system allows true ski striding motion. 

Other ski exercisers require less efficient shuffling motion. 


Ld 
Burns Up to 600 Calories per 20 Minute Workout. А- Ф 
For effective weight control. Free Brochure, Call hy 
кете 
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1-800-328-5888 


N or dicirack Minnesota 612-448-6987 
DPS! 1986 141PS Jonathan Blvd. North, Chaska, MN 55318 


NRI shows you how to service mowers, 
garden equipment, snow blowers, chain 
saws, outboards, motorcycles and more. 

Then shows you how to start and run 

your own business. 
If you're looking for independence 

. for extra income іп your spare ите. 
fora productive retirement career. ..then 
look into the NRI home-study course in 
Small Engine Repair. It's a great way to get 
your own full- or part-time | 
business. And there's plenty of ӯ 
room for trained people. | 


Learn at Home in Spare Time 
No need to quit your job 
or travel to night school. NRI 
trains you right at home. You 
learn with “bite-size” lessons 
that show you how to service 


Be your own boss with your own 
small-engine repair business. 


almost everything that uses x | 
small motors. And you learn at "err part-time income doing service work ا‎ 
your convenience. for hardware stores, lawn and garden shops. eu you pra «астағы 
Train оп 5 HP Engine — 
Choice of Two Courses 
As part of the NRI Master Course, There’s the 30-lesson Basic Course, 


you get a brand-new, 5 HP Tecumseh 
engine plus a power generator to train on. 
You learn to troubleshoot, do tuneups, 
even tear down for valve and ring jobs. You 
learn using professional tools like a com- 
plete wrench set, inductive tachometer, 
volt-ohm-milliampmeter, overhaul equip- 
ment, and more. 


Training includes 5 HP engine, 
all these professional tools. 


| y 7 SCHOOLS 


McGraw-Hill 
Continuing Education Center 


3839 Wisconsin Avenue 


! 
Washington, D.C. 20036 ait 
| We'll give you tomorrow. НІ Ñ 


concentrating on the lucrative lawn and 
garden equipment business. The 45-lesson 
Master Course has it all, adding lessons on 
chain saws, mopeds, outboards, light in- 
dustrial equipment, snowmobiles, and 
even motorcycles. 


Exclusive Factory Training 
Your Master Course includes five 
intensive days of optional training at the 
Tecumseh Factory Service School. Here 
you'll work with master technicians, get- 
ting first-hand experience. It’s all designed 
to prepare you for success. 


Free Catalog, No Salesman Will Call 
Our big catalog tells all the facts, no 
salesman will ever bother you. Take the 
first step toward running your own life and 
send today. If coupon has been used, write 
NRI Schools, 3939 Wisconsin Ave., 
Washington, D.C. 20016. 


O Communications Electronics 
CO Color TV/Audio/Video Servicing 
C Computer Electronics Including 


C Small Engine Service & Repair 
[ Air Conditioning, Refrigeration & 
Heating Courses Including Solar 


Please rush me the one free catalog Technology Microcomputers 
i | have checked. | understand there is no J Automotive Mechanics Course C Telephone Servicing Course | 
obligation. NO SALESMAN WILL CALL C Appliance Servicing Course C Locksmithing Course 
Name (Please print) m Age | 
| Address i 


| City/State/Zip 
Accredited by the National Home Study Council 
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Continued 

check ignition timing. When you at- 
tempt to start the car to run your tim- 
ing check, it’s slow to start and again 
belches a large black cloud from the 


| tailpipe. With the engine idling at test 


speed, you aim the light at the tim- 
ing marks. Timing is dead on. 

You're stumped. It’s time to call on 
a pro at the local GM dealership. 

After questioning you and road- 
testing your car, the mechanic per- 
forms a complete engine test with the 
shop’s analyzer. You watch as he con- 
tinues his diagnosis by turning the ig- 
nition on and inserting a jumper into 
the diagnostic connector under the in- 
strument panel. The CHECK ENGINE 
light begins to flash. He explains that 
if you count the flashes, the vehicle's 
on-board computer will help pinpoint 
the problem. The light flashes four 
times, then pauses, then fiashes five 
times. It repeats the flash sequence 
three times. The flashing indicates the 
trouble code 45. A glance at the fac- 
tory manual reveals that a 45 indi- 
cates a rich air-fuel mixture. A fuel- 
pressure gauge is connected with the 
engine at idle. The gauge reads 12 psi. 
Next, the mechanic removes the top 
of the air cleaner and disconnects the 
wire leading to the throttle-body unit. 
When a helper cranks the engine, fuel 
squirts out of the injector nozzle. The 
mechanic smiles. What's wrong with 
your car? 


Solutions 


4 There's an open circuit in the wire 
that connects the blower resistor ter- 
minal B to the blower motor feed ter- 
minal. The wire strands inside the 
insulation have broken. Internal wire 
damage usually isn't evident during 
a visual check. Of course, if the wire 
has overheated and the insulation is 
discolored or burned, you would read- 
ily see the problem. Sometimes you 
can find an internal break in a wire 
by gently tugging on it. The insula- 
tion will stretch when the wire is 
pulled. Replacing the broken wire will 
put the blower back in action. 

In a three-speed blower circuit, dif- 
ferent motor speeds are obtained by 
adding resistors in series with the 
blower motor. The more resistors added, 
the slower the motor speed. Low speed 
in this circuit uses two resistors. Me- 
dium uses one. When the blower is 
switched to high-speed operation, the 
electricity bypasses the resistors, and 
the motor receives all the available 
power. The blower switch selects the 
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ЕКЕН 
Authorized 


И Model 102843. 


Liquidator 


PUBLIC NOTICE 


We are an authorized liquidator of 
consumer products that must be 
quickly sold at drastic price reduc- 
tions for many reasons, such as: 
Discontinued lines. Last year's 
models. Distributor's surplus. Can- 
celled orders. Bankruptcy. Factory 
overproduction. Out-of-season pro- 
ducts. Tailends of inventories. 
Whatever the reason for the liquid- 
ation you are assured of fine quality 
at money-saving low prices! Sup- 
plies are limited. Order now: 


PHONE: MATE: PHONE/ ANSWERING MACHINE 


Get the message with this fully reconditioned model that's backed by a 

One-Year Limited Factory Warranty on Parts and Labor. It's liquidation 

priced at BELOW dealer cost for savings! 

e Beeperless Remote". Lets you retrieve messages from any 
TouchTone® phone without a beeper device. 

® Telephone. Pulse/Tone switchable. Can access Long Distance 
Services (Tone mode). 

è 10 Number Auto-Dialer. Stores Nequeniiy x called numbers. 


LARGE CASE 
E-X-P-A-N-D-S 
AN EXTRA 

1% INCH! 


In Burgundy 
or Black 


Factory 


SET OF TWO | Мем 
LEATHER BRIEFCASES 


Get this matched leather set at a LOW 

liquidation price, due to an overstock! 

е Both Cases Have Suede-Like 
Interior, Two 3-Digit Combination 
Locks, Roomy Inside Pockets. 

е Attache Case is 184" x 13%” x 412". 

| Pull 4 Tabs and Case Expands 114". 

e Banker's Case is 1614" x 11" x 214" Slim 

and Compact in Size. Lightweight. 


Compare At: 3229.00 $ 
Liquidation Price 69 
Рег Set............ 


Burgundy: Нет H-1433-3280-021 S/H: $5.75/set 
Black: Нет H-1433-3280-013 S/H: $5.75/set 


e 3" Parer 
e 5" Boner 
e 6" Utility 


Toll-Free: 1-800-328-060 


ка аныз яна ыз онын на аныз анын оны жән» a анын оны» ӘНЕ a ны анын нн. анын яны анын оғын анын صت‎ анын өн s —— ные ны —— тағ на GÀ нән на онын a a وه‎ m 


SEND ME THE ITEMS | HAVE LISTED BELOW 


| Sales outside 48 contiguous states are subject to 
special conditions. Please call or write to inquire. 


Нет No. 


TOTAL (Products plus ship, handling) | 


СОМЕЦСО 


5-PIECE KNIFE SET 


Putthis work-saving Chicago Cutlery Knife 
Set to work for you in the kitchen. Walnut 
handles have slight blemishes, butthe high 
carbon stainless-steel blades are first 
quality. Full-length tangs. 


Compare At: $ 74.50 


— 9 


Item H-1433-7037-104 Ship, hand: $4.00/set 


+ [tem [Pe | S/H 
| 8 кк کک تک ےک کک‎ 


ا اوا ا 
Ааатеѕ‏ ]| 


M BIC OM B|C OMB|C OMB 


e Voice Activated. Records only when caller speaks. 
e Screens Calls. Know who's calling before Ig 
е FCC registered. U.L listed. 342" H x 11%" Wx 11" D 


Original List ........ 5219.95 % 79 


Liquidation Price Жвазазававзевавеваеавзввваа 
Нет H-1433-7034-010 Ship, handling: $6.50 each 


COM PACT STEREO SYSTEM 

1985 model closeout. Factory new! 

9 AM/FM Stereo Receiver. Full tuning 
controls. Sound display. 

е Cassette Deck. Stereo tape recorder 
with 6 pushbutton controls. Auto stop at 
tape end. Pause control. 

e 2-Speed Phonograph. 33/45 rpm. 
Ceramic cartridge. Jeweled stylus. 

e 4" Speakers. Impedance: 8 ohms. 

e 5" H x 1624" W x 1334" D. U.L. listed. 


90-Day Limited Factory Warranty. 


Mir. List *149.95 : 49 
Liquidation Price .... Ш 


Нет H-1433-5148-028 Ship, handling: $5.00 each 


e 7:2" Filet 
e 8" Slicer 


Credit Card customers can order инна ај]. 
Бу рһопе, 24 һгв. а дау, 7 дауз а week. -—À - 
| SEND TO: “Them H-1433 


C.O.M.B. Direct Marketing Corp. 
1405 N. Xenium Lane/Minneapolis, MN 55441-4494 


бепо the items indicated at left (Minnesota residents add 6% sales tax. Sorry, no C.O.D.) 
О My check or money order is enclosed. (No delays in processing 
orders paid by check, thanks to TeleCheck. 
Charge: О VISA® О MasterCarde Û American Express® 
Acct. No. Exp. — мен 
| PLEASE PRINT CLEARLY 


Nam 


City 


—L—— —ÀLEÓTI و‎ 


Sign Her = 


Car-care quiz Continued 


speed by sending current to the proper 
resistor terminal. 

One clue that pointed to an open 
circuit surfaced when you tested the 
resistor at terminal B. When the test 
was made, the test lamp stayed bright 
in all three motor-speed positions. If 
the circuit was complete and the motor 
was drawing power, the test lamp 
would have been dim in the low-speed 
position, brighter in the medium-speed 
position, and brightest in the high- 
speed position. 

You followed the correct procedure 
by checking the fuse and performing 
the visual examination of the circuit 
wires and its connectors. More often 
than not, a broken or otherwise dam- 
aged wire will be evident when you 
scan the circuit with your eye. Obvi- 
ously, if you spot the faulty wire visu- 
ally, the repair can be made before you 
get involved with schematics and test 
equipment. 

If a visual check fails to turn up the 
problem, then the circuit must be 
tested. The type of test gear depends 
on the problem, but a 12-volt test lamp 
is probably the least expensive and 
easiest tool to use when you're search- 
ing for simple automotive electrical 
problems. 


2 The camshaft or crankshaft bear- 
ings are damaged. Several conditions 
that contribute to premature bearing 
failure and low oil pressure include 
failure to change oil and filter at the 
regular intervals, engine operation 
above or below the recommended tem- 
perature because of a cooling system 
failure, or failure of emission-control 
devices like the PCV valve. High- 
mileage engines may also have worn 
engine bearings accompanied by low 
oil pressure. 

In your case—an extreme example 
—the excessive heat created by the 
cooling system failure thinned the oil 
to the point that the connecting rod 
bearings failed. In addition, when en- 
gine temperatures are this high, the 
pistons expand more than they were 
designed to do. The reduced clearance 
in the cylinder usually leads to metal- 
to-metal contact. This, combined with 
the overheated oil’s reduced ability to 
prevent cylinder-wall scuffing, usually 
results in heavily damaged rings and 
pistons. Consider yourself lucky to 
have sustained so little damage. One 
easy way to gain a safety margin over 
oil-destructive heat is to use a more 
expensive synthetic motor oil. Not only 
will a good synthetic provide addi- 


tional heat protection, but it also 
greatly extends oil-change intervals. 

Why does oil pressure drop when 
the bearings wear? Oil flow begins as 
the engine cranks. In most engines, 
the oil pump is driven directly by the 
camshaft. When the cam turns, the oil 
pump turns. The pump draws oil out 
of the oil pan or sump via a screened 
pickup pipe. From the pump, the oil 
goes on to the filter. There it is cleaned 
of foreign matter. After the filter, the 
oil flows to the main oil gallery. This 
gallery, or passage, delivers the pres- 
surized oil directly to the crankshaft 
and camshaft oil passages and bear- 
ings. Oil then continues on to the other 
moving parts in the engine. 

Oil pressure supports the camshaft 
and crankshaft, and it builds only 
after these passages are completely 
filled. Under normal conditions some 
oil will leak from between each bear- 
ing and the rotating crankshaft or 
camshaft journal. But trouble begins 
when a bearing wears excessively. The 
clearance between the bearing and the 
rotating component widens. Oil flows 
from this widened gap, oil pressure 
drops, and the warning light blinks. 
The problem is more pronounced at 

Continued 


Burning wood produces creosote deposits...the 
number one cause of chimney fires. 


Knock-out Creosote Build-up | 
with the ОГ One - Two. 


Liquid Safe-T-Flue and Chimney Brushes from 
Worcester Brush-the Winning Combination. 


Regular use of Liquid Safe-T-Flue in your stove or fireplace 
transforms creosote into a fine, powdery ash. Liquid Safe-T-Flue 
is non-polluting, non-flammable, non-corrosive and it's easy to 
use. 


Combining the regular use of Liquid Safe-T-Flue with timely 
brushing with a Worcester chimney brush is the sure-fire way to 
virtually eliminate chimney fires and increase burning efficien- 
Cy, giving you more heart for less fuel. 


Look for these and other fine products from Worcester Brush at 
your local stove shops, home centers or hardware stores. 


WORCESTER 
BRUSH 


PO. Box 658 Worcester, MA O1601 
617-754-6811 


00 CASH 2 
REBATE 18. 


$ 


Get a $1.00 rebate when 
you buy Liquid Safe-T-Fiue 
between September 1 and 
November 30, 1986. 
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HEAROID' ELECTRONIC ROBOT 


Incredible remote controlled robot obeys your spoken commands, 
talks to visitors, serves you, your family, and friends! 


Amazing 
Hearoid™ 
Is 19” Тай! 


His Eyes 
Light Up 
and Mouth 
Flashes in 
Synch with 


MEN’S AND LADIES’ 
ROLEX-LIKE WATCHES 


These striking Dufonte watches by Lucien 
Piccard are look-alikes of world famous 
Rolex watches, selling for thousands of 
dollars. They're now at a LOW liquidation 
price due to an inventory adjustment. 
Precision quartz. Brushed gold-tone dial, 
hands, hour markings. Notched bezel. 


One-Year Limited Factory Warranty. 


».145199.00 $4 © 


Liquidation Price. ..... 
Men's: Item H-1441-7013-360 

Ladies’: Item H-1441-7013-352 

Shipping, handling: $3.00 ea. 


Great Fun! 


Taped Message! 


Toll-Free: 1 -800- 328-060 


When а famous Japanese manufacturer discontinued this 
model, we stepped in to obtain a limited quantity for liquidation at 
this LOW price! Hearoid™ will delight your family and impress 


your friends as he... 


е Serves them food and drinks, carrying objects in hand or ona 


removable tray. 


e Obeys 12 voice commands spoken in any language or accent, 
with the aid of a sophisticated voice recognition computer. 
e Invites guests in, welcomes them, gives them a tour of your 


home, sings, and tells jokes. 


e Glides along on four rubber wheels. Runs up to three hours on 


a rechargeable battery (included). 


90-Day Limited Factory Warranty. 


Mir. List: 5399.95 
Liquidation Price ...... 


Special arrangements with the importer 
allow us to bring you these cordless phones 
at a LOW liquidation price! 
e More Privacy! New 46/49 MHz. fre- 
quencies for better sound quality. 
е Lockout! Prevents unauthorized use. 
€ Pulse/Tone Switchable! Can access 
MCI, Sprint, etc. on Tone systems. FCC 
registered. Almond / blue gray color. 
One-Year Limited Factory Warranty. 


mir. List: 5139.95 Ф 59 


Мет Н-1441-5550-009 5/Н: $5.00 ea. 


149 


Мет Н-1441-7000-862 Ship, hand: $8.00 ea. 


Credit Card customers can order 
_by phone, 24 hrs. a day, 7 days a week. 


Liquidator 


PUBLIC 
NOTICE 
We are an authorized 
liquidator of consumer 
products that must be 
quickly sold at drastic 
price reductions for 
many reasons, such as: 


Discontinued lines. 
Last year's models. 


Distributors surplus. 
Cancelled orders. Bank- 

| ruptcy. Factory over- 

| production. Out-of-sea- 

son products. Tailends 
of inventories. | 


Whatever the reason 
for the liquidation you 
are assured of fine qual- 
ity at money-saving 
low prices! Supplies 
are limited. Order now! 


Í INFLATABLE AIR BEDS |, 


The importer of these air beds had an 

excess inventory Special arrangements 

allow us to offer them at a LOW liquidation 

price. PVC vinyl, with a washable rayon 

flocked surface. 5" thick, inflated. 

TWIN SIZE: Ф 

Mfr. List. 549.95 19 
` Item H-1441-3543- 121 S/H: $4.00 ea. 

FULL SIZE 


Mfr. ust 59.95 


Мет Н-1441-5970-009 S/H: $5.00 ea. 


QUEEN SIZE: 
Mfr. List.°69.95 539 
Liquidation Price .... 


Мет H-1441-3543-139 S/H: $6.00 ea. 


SEND ME THE ITEMS | HAVE LISTED BELOW SEND TO: , LIU 


C.O.M.B. Direct Marketing Corp. 
Sales outside 48 contiguous states are subject to 1405 N. Xenium Lane/Minneapolis, MN 55441-4494 
special conditions. Please call or write to inquire. 


Send items indicated at left. (Minnesota residents add 6% sales tax. Sorry, no C.O.D} 
No. 


L] My check or money order is enclosed. (No delays in processing | 
orders paid by check, thanks to TeleCheck.) 

Charge: О VISA® ГІ МазегСага, O American Express® 

i mM p ——————Ó—À—— сысы 

PLEASE PRINT CLEARLY 


Exp. Z _ 
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idle because the oil pump is operat- 
ing slowly. 


3 The throttle-body injector is leaking 
fuel and will have to be replaced or 
repaired. A throttle-body injector sys- 
tem is mounted on top of the intake 
manifold in the same position as the 
familiar carburetor. You can easily see 
the injector and the throttle body by 
removing the air-cleaner assembly. 
When the injector leaks, the fuel cas- 
cades down onto the floor of the in- 
take manifold. From there it is even- 
tually ingested by the engine. Because 
this leakage isn't being metered by the 
on-board computer, the engine runs 
rich. That's the reason for the smoke. 
The on-board computer, commonly 
called the electronic control module, 
or ECM, in GM cars, is the brain of 
the electronic fuel-injection system. 
The ECM supplies electricity to the 
injector's solenoid whenever fuel is re- 
quired by the engine. During engine 
operation fuel under pressure is al- 
ways present at the injector. When en- 
ergized by the on-board computer, the 
solenoid lifts a small ball valve off its 
seat, and fuel sprays out of the injec- 
tor nozzle into the intake manifold. 


Because engine operating conditions 
vary according to temperature, load, 
and speed, the ECM will adjust the 
amount of fuel delivered according to 
the conditions. How does it determine 
different engine operating conditions? 
Connected to the engine are various 
sensors that send information back to 
the ECM. The ECM gathers the in- 
formation and calculates the exact 
amount of fuel required. 

One of the ЕСМ” key sensors is the 
oxygen sensor. Screwed into the ex- 
haust manifold, this sensor samples 
the oxygen content in the exhaust gas 
and compares it with outside-air oxy- 
gen content. It then sends a voltage 
signal to the ECM. The voltage will 
vary according to the amount of oxy- 
gen in the exhaust. Why did the CHECK 
ENGINE light go on? 

If an engine runs rich, the oxygen 
sensor will send a signal to the ECM 
to reduce the richness of the fuel-air 
mixture. If the ECM continues to re- 
ceive the same richness signal from 
the sensor for several minutes, it will 
trigger the CHECK ENGINE light. 

The ECM on GM cars has a self- 
diagnosis mode. When a problem oc- 
curs, the ECM stores a trouble code 
in its memory. À mechanic can tap the 


computer's memory by inserting a 
jumper wire into a large electrical con- 
nector called an assembly line diag- 
nostic lead (ALDL) under the dash. 
This causes the CHECK ENGINE light to 
flash the trouble code. The mechanic 
then refers to the repair manual for 
the correct repair procedure. 

Spotting a faulty throttle-body in- 
jector is simple: Just pull the wire con- 
nector off the injector, and crank the 
engine. With the connector off, no fuel 
should leak or spray from the injec- 
tor. If any fuel can be seen, the injec- 
tor is faulty. 

The most common cause of leaky 
GM throttle-body injectors is damaged 
injector O-rings. Two rings seal the 
injector in its housing. These prevent 
the fuel, which is under pressure, from 
leaking past the injector. When an 
O-ring fails, several things normally 
occur. First, fuel will probably bleed 
into the intake manifold even after the 
engine has stopped running because 
of residual pressure in the fuel lines 
(nine to 13 pounds). This causes hard 
starts and black smoke. Second, the 
air-fuel mixture will probably be too 
rich because of the leakage. This 
reduces power and slows throttle 
response. [s] 


Sees 


Wet/Dry 
\a\\/ Bench 

$ m ui Gri nde r 
ee Have the advan- 
tage of a Wet and 


a Dry Grinder 
All-in-One! 


~~ 4 ^ 10" Wet Stone for 
79 cool sharpening of tem- 
pered edged tools. Sharp edges will last longer. Runs off 
gear reduction ot 6ORPM. 5" Dry Stone is ideal for fast 
grinding & sharpening when tempering is not a factor. Dir- 
есу driven at 2800 RPM.  110V, 60 Hz, 4.2 amps. 


599 


"Lx 2 
124"W x TA"H- 


Е8241-1448 
Ship./Hand.: $14.00 


Combination 
T т» Sander 


` 4" Belt 
Plus 6" Disc! 


is Sturdily Built! 
Gives professional re ® Rough and smooth sands. 
4" x 36" belt. өд" disc. 85" x 8" table. @ 1/3 HP motor. 
e Table tilts 0? - 45? and is interchangeable for belt or disc 
use. & Adjustable belt tension. € Weight: 44 lbs. 


57 


10 DAY NO HASSLE GUARANTEE 


Order No. В8240-2693 
Ship./Hand.: $15.00 


If you re not compietely satisfied with your purchase, return 
it (prepaid) within 10 days for a FULL CASH REFUND (less 


shipping & handling). Returned product must be in original 
box and original condition. 


: LN Table 


Designed for pre- 
cision ripsawing, 
dado cuts & rab- 
bet cuts. Features: 
@1' HP ball bearing motor. 
Double insulated. ® Heavy-duty, 17" x 26" cast 
aluminum table. # Miter gauge. *Self-aligning 
гір fence, € 4800 RPM. е Saw blade (not incl.) eo- 
sily raised, lowered or tilted 0° - 45° angle. 


569 


Self-Contained Table 
for 10” Table Saw 


Sold only with Purchase of 


Table Saw! 
Order No. 


| 95 B8240-2363 


Ship./Hand.: $2.00 
TO PLACE AN ORDER please type or print clearly 
(оп sheet of clean paper) the name & order number of 
the item along with your name & address. Enclose a 
check or money order payable to Wholesale Ameri- 
ca, Inc. (be sure to add ship./hand. charges). You can 
also charge to MasterCard or VISA, Print the acct. no. 
& expiration date and sign your name. Allow 1-2 wks. 
for delivery. Add 2-3 wks. for clearing of personal 
checks and/or freight collect items, 


Order No. B8240-2402 
Ship./Hand.: $12.00 


Send хаз өтте to: 


_Wholesale/’ 


4777 Menard Drive, Eau Claire, WI 54703 
For credit card orders or more information call: 


1- 715-874-5000 : 
= 22 


1-800-826-3403 
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Тор Quality Merchandise at Bottom Line Prices? ] 


| 


^ merica, 2i" 
ڪڪ‎ 


Electric Start — 
6000 Watt | 

Generator | 
with roll cage 


Never be without |  $ 
electrical power a- “== 
gain! е8 HP Briggs 8 
Stratton engine with ele 
tric start. & 1-120V dua ex & —— 
1-240V duplex receptacles, 36.7/18.3 amps. е 6000 watts 
surge, 4400 watts continuous power. 9 Rotary field brush- 
less design. ® 1 yr. parts replacement warranty.e 29 5L 


x 2074" W x 19'5"H. eWeight: 138 Ibs. 
$ Compare at $1200.00 
Қ Order No. B8240-1034 
Ship. Frt. Collect 
8'-Long 
Fold-Away 
Trailer 


No Need to Rent Anymore! 


Featuring a FULL 4' x 8' hauling j 
space! Houl wood, motorcycles, snowmo- 
biles & much more! 

è Folded up size: 5°W x 6'H x 2'D. e Bed size: 
4° x 8. eWt.: 190 lbs. © 137" long. 9 Мах. 
load cap.: 990 lbs. 9 Coupler cap.: Class |, 
2000 Ibs. gross. е Ball hitch: 174". ® Tires: 4.8- 
8(D) tubeless, 8 x 3.75 rims at 60 PSI cold. 


е Sue in all states. 


1 Yr. Limited 
Warranty! 


Order Mo. Easily folds ie 
BB264-1360 compact size о 
Ship. Frt. Col. 5'W x 6'H x Z'DI 


Send $1. 00 for the latest 
Money-Saving Catalog 
from Wholesale 
America! 


Stea lth [Continued from pag е 79] 


“Үоште also working with infrared, 
visible, contrails, smoke, noise," An- 
drews notes. Smoke is dealt with by 
making the engines clean-burning. 
Contrails usually form at high alti- 
tude and can be eliminated by mix- 
ing alcohol into the exhaust; it acts 
as antifreeze and keeps the ice crys- 
tals of a contrail from forming. Noise 
rarely travels far, and engines can be 
quieted with sound-absorbing blan- 
kets, such as are used on airliners. 
Visual sightings are not considered 
important; contrary to movies such as 
Top Gun, air-to-air combat in the jet 
age features duels with missiles at 
long range. The pilots rarely, if ever, 
see each other's aircraft. But infrared 
is not so simple. 

All objects give off infrared emis- 
sions, which can be picked up using 
sensitive detectors. The biggest prob- 
lem is that the hot exhaust of the en- 
gines radiates copiously, so that a 
conventional airplane stands out like 
a beacon. Fortunately, gases emit 
much less infrared than solid objects 
at the same temperature, so the ex- 
haust can be quite warm yet radiate 
no more infrared than the ground 
below. The trick is to equip the fuse- 
lage with inlets that let in outside air 
and mix it with the exhaust to reduce 
its temperature. Апу good engineer- 
ing text explains how to do it. Indeed, 
my own bookshelf holds the text I used 
in a heat-transfer course as an engi- 
neering student. Though published 
years ago, it has the graphs and equa- 
tions needed to calculate how much 
air to mix in. By following these rules 
and flying close to the ground, stealth 
aircraft could muffle their infrared 
emissions even as they absorb the en- 
emy's radar. 

Until recently, many outside the mil- 
itary thought that stealth was still in 
the research-and-development stage. 
Now it appears that it may be far 
more advanced than that. Indeed, 
some feel that operational wings of 
stealth aircraft may already be in 
place; this despite continued and spir- 
ited denials by the Air Force. For ex- 
ample, I recently asked Gen. Lawrence 
Skantze, who wears four stars and 
heads the Air Force Systems Com- 
mand, about the stealth fighter. His 
answer: "I don't know what you're 
talking about." 

Yet the evidence that actual stealth 
aircraft exist continues to grow. For 
example, just north of Los Angeles, 
in the desert near Palmdale, Northrop 
has built a production center: a mas- 
sive tan-and-white windowless build- 
ing 50 feet high, several hundred 
yards long, and fronted with immense 
doors through which complete air- 
planes can roll. This is called Plant 


42. Like a prisoner-of-war camp, lt 1s 
circled by three layers of barbed wire 
—but this is to keep people out, not 
in. Photographers and journalists are 
not welcome. 

At Northrop's Pico Rivera, Calif., 
Plant, according to the authoritative 
journal, Aviation Week & Space Tech- 
nology, construction of a full-scale 
mock-up of the stealth bomber was 
progressing more than a year ago. The 
New York Times, pulling together in- 
formation from many sources, paints 
a more complete picture. Since the 
Northrop contract in 1981, says the 
Times, the company has been in a 
frenzy. “It has raided other compa- 
nies for talent, offering hefty induce- 
ments. Employment in the division 
that makes stealth rose last year from 
6,000 to 8,000. And Northrop says it 
will have 400 to 600 employees in the 
Palmdale plant by this summer and 
up to 1,500 a year later." 

Those workers, reports the T'imes, 
will soon build the first six prototypes 
of the stealth bomber. And although 
most military authorities refuse to 
comment, former Air Force Secretary 
Russell Rourke said last December 
before a congressional committee 
that the stealth bomber “is on a very 
smooth glide path," and "going along 
very, very nicely. The technology is ex- 
traordinarily satisfying." 


Stealth business boom 


The size of the Northrop program 
15, of course, secret, but business ana- 
lysts can estimate its magnitude from 
financial statements, which, as the 
Times reports, are "pregnant with dol- 
lars it does not account for" For ex- 
ample, since 1981, according to North- 
rop, revenue from classified projects 
has grown from $660 million to $2,782 
million—a fourfold increase. 

Finally, as this is being written, the 
Department of Defense, under intense 
congressional pressure, revealed that 
the ATB program will cost $36.6 bil- 
lion dollars for the procurement of 132 
stealth bombers. That’s a cost of $277 


million per copy. But the figures, DOD | 


pointed out, are in 1981 dollars for the 
purposes of comparison with other pro- 
grams. Outside estimates say that 
means $50 billion in actual dollars. 

Officially unconfirmed but probably 
accurate fallout from the rumor mill 
surrounding the Southern California 
military contractor community has set 
the schedule. The first prototypes now 
under construction will be delivered 


‘by the end of 1987. If they meet re- 


quirements, first production models 

would roll out in 1991. 
Another element in the stealth 
air force: the cruise missile. In 1983, 
Continued 
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Saw Blade 


FOR 
Power Saws 
CUTS CUTS 
any wood or thick grass, 
paneling, high weeds, 
plastic pipe heavy brush 
& plexi glass & small trees, 
and cuts smoother, faster, longer. 
ALL WITH JUST ONE BLADE! 


All users have loved the Beaver 
Blade". You will too — or your 
money Баск“. ORDER NOW! 


7" Beaver Blade™ у SALE PRIC 
Sug. retail price $24.95 54995 


9" Beaver Blade" SALE PRICE 
5295 


Sug. retail price $30.95 


Mail to: AMERICORP Ventures 

5500 North Western 

Suite 106 

Oklahoma City, OK 73118 
Please send me: 
— . — 7" Beaver Blade(s)™ at $19.95 ea. 
— —. 9" Beaver Blade(s)™ at $24.95 ea. 


Add $3 ea. for shipping & handling. 
Okla. residents add 6%% sales tax. Allow 
4-6 weeks delivery. Sorry — No C.O.D.'s. 
My check or money order is 
enclosed. 

Bill my credit card: 


[] Visa 


Card * 
Signature ___ __ 


Ехр. 


“30 day money back guarantee if not 
fully satisfied. 
PLEASE PRINT CLEARLY 


Name 


P5986 


Address 
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€ 4986 Saw-Tech Industries, Inc. 
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Our most affordable 
electric 3-wheeler 


Compact and portable so you can take 
it anywhere. Features one-hand con- 
trols, battery charger, lightweight parts 
апа more. Medicare and private insur- 
ance reimbursable. Priced below most 


other front wheel drive 3-wheelers. 30 | 
day money back guarantee. Call or | 


send coupon for free color brochure. 
1-800-662-4548. 


| Electric Mobility Corp. Dept. 1733. 
| 1 Mobility Plaza, Sewell, NJ 08080 
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POWER*GRIP 


SELF-ADJUSTING 
10" or 14" RATCHETING 
WRENCH 


3. Lock Tight-Automatically 


e 360° ROTATING HEAD 

е FITS ALL SIZES AND SHAPES 
— AMERICAN OR METRIC 

* THE HARDER YOU PRESS — 
THE TIGHTER ABE GRIF: 


O10 O Wrench, 114" Bie $1998 
J1014 14" Wrench, 212” Bite $29.99 
FREE SHIPPING and HANDLING [om 
THE GREAT NORTHWEST -——- — 
HARDWARE COMPANY. LTD "== 
Р.О. BOX 6298 е ALOHA, OR 97006 
1-800-835-2246, ext. 27 Outside Kansas 

or 1-800-362-2421, ext. 27 in Kansas 
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116 | POPULAR SCIENCE 


Siea lth Continued 


the Air Force announced that General 
Dynamics had been selected to develop 
the ACM—advanced cruise missile. At 
the same time, the Air Force an- 
nounced curtailment of the production 
of the Boeing air-launched cruise mis- 
sile, the AGM-86B, from 4,348 to 
1,499. Details were secret, but the Air 
Force said the new missile was being 
developed “to increase range, improve 
survivability, reduce observables [such 
as RCS and infrared signature], and 
improve mission-planning flexibility.” 
The missile is being produced by Gen- 
eral Dynamics in a plant near San 
Diego. Aviation Week has reported it 
would be a $6-billion program and 
would be operational in 1986. 

While little detail on the new mis- 
siles has leaked out, the ACM ap- 
pears to be the stealth missile. It also 
has several unique features. For one, it 
would probably use a fuel made of car- 
bon mixed into conventional jet fuel. 
The carbon has greater energy den- 
sity than jet fuel. “This would give it 
more range,” says Pike. “Also, it’s big- 
ger than the conventional cruise mis- 
sile. One of the issues that has come up 
in congressional testimony is whether 
it can be mounted on the Common 
Strategic Rotary Launcher. They say 
it can, but the fact that that question 
is raised suggests you are dealing with 
a physically larger missile.” 


What stealth fighter? 


Information on the stealth fighter 
is somewhat harder to come by. But 
there are clues. Earlier this year, 
Lockheed Chairman Roy A. Anderson 
announced at the annual meeting that 
the company had won “a major clas- 
sified program” in the last year. What 
program’? A lengthy research report 
by Sanford C. Bernstein & Co., a Wall 
Street analyst firm, says that a Lock- 
heed stealth fighter has gone into pro- 
duction and will generate revenues of 


| $850 million this year. 


The report is written by David J. 
Smith, a former Air Force test pilot. 
He says the Air Force will buy 300 to 
400 of the planes over the next de- 
cade and that deliveries will perhaps 
begin by the end of this year—cer- 
tainly by 1987. Smith emphasizes that 
this projection comes not from any se- 


| cret information he learned as a test 


pilot but from his knowledge of the 
Air Force's need for an attack jet that 
can go into heavily protected areas 
without escort. 

Industry insiders say the stealth 
fighter is being built by by Lockheed- 
California Co. at the Skunk Works 
— Kelly Johnson's famous development 
facility from which came the U-2 and 


| the SR-71. Ben Rich, former chief of 


the Skunk Works, said that Lockheed 


has produced secret craft for the Air 
Force there ever since President John- 
son announced the existence of the 
SR-71 in the mid-1960s. The implica- 
tion is that such production is still 
going on. 

Іп addition, The Los Angeles Times 
reports that Lockheed has 14,428 em- 
ployees in Burbank, Calif., and only 
a few thousand of these can be ex- 
plained by unclassified programs. 
Moreover, the T'imes reports that "Bur- 
bank residents have told of strange 
late-night goings-on at the Burbank 
Airport where Lockheed facilities are 
located. А huge C-5 cargo aircraft re- 
portedly visits the facilities late at 
night and either delivers or picks up 
secret cargo. Residents of the San Fer- 
nando Valley have complained about 
the jet noise." 

Many informed observers believe 
that prototype stealth fighters have 
been picked up by the C-5s in Bur- 
bank and flown to a secret test site 1n 
the Nevada desert near Nellis Air 
Force Base. Aviation Week, for exam- 
ple, reported a year ago that the Air 
Force had closed 90,000 acres of pub- 
lic land in the Groom Mountain Range 
for "national security reasons." The 
site, said Aviation Week, "is next to 
the 2.94-million-acre Nevada Test Site 
for advanced technologies, such as the 
stealth fighter. ... " One logical inter- 
pretation of these bits and pieces is 
that Lockheed has produced flying 
prototypes in past years that have 
been undergoing tests in Nevada. 

Some observers believe that the pro- 
gram is already far advanced. Bill 
Sweetman feels that several dozen 
stealth fighters have been built at 
Lockheed and airlifted to the Nevada 
test site. He says they cost $40 to $50 
million each, quite high for an aircraft 
that appears to weigh less than 40,000 
pounds, fully loaded. The fighters, he 
reports, are not parked in the open, 
which is the usual practice in the arid 
Southwest. Instead they are hidden 
within revetments like those used for 
the SR-71. These planes thus can fly 
unobserved; and sometimes they crash. 
There have been at least two crashes. 
The first, in 1979, he says, badly in- 
jured Lockheed test pilot Bill Parks. 
The second, in 1984, claimed the life 
of Air Force Gen. Robert M. Bond. Ac- 
cording to the Air Force, Bond died 
in a "specially modified test craft." 

One final and intriguing bit of evi- 
dence. There are well-known fighters 
called F-17, F-18, F-20, and F-21. But 
no F-19. The Air Force claims that 
there is simply no F-19. It was just 
left out of the sequence. But many in- 
dustry observers now refer to the 
stealth fighter by a new name. They 
call it the F-19. 


$8,000 Per Year From Coins! 


Dayton, Ohio—A high-tech, waterless 
Wishing Well was introduced recently 
by Divnick International, Inc., an Ohio- 
based development and marketing firm. 
It has received national television 
coverage and orders from all over the 
world. The usual income per Well is 
$20 to $25 per day—over $8,000 per 
year! With a little promotion, it has 
brought in as much as $532 in one day 
for The Salvation Army. Many owners 
report over $100 per day. The media 
is eager to promote it and stores love 
the public relations. 


During the test market the company 
has sold units to over 50 prestigious 
institutions such as The U.S. Air Force 
Museum, The Toronto Zoo, and The 
U.S. Department of Energy, etc., and 
to several well known charitable 
organizations including The Leukemia 
Society, Volunteers of America, Search 
Reports, The National Child Safety 
Council, and many others. The 
company is now ready to expand into 
every city in America through a team 
of Independent Reps. 


It's Fun To 
Watch The Money 


Unlike traditional Wishing Wells, this 


device has no water; neither does it | 


have a "track" for the coins to follow. 
There are no moving parts, electricity, 
or magnets; nothing to break down or 
service. It is a smooth surface so the 
coins choose their own path. The 
secret is in the engineering of the 
launch ramps and the vortex shape. 
The coins respond to the gravity and 
inertia putting on quite a show. 
Depending on how they are launched, 
the coins chase each other, bob and 
weave, and sometimes collide. They 
ро so fast at the end, they are only a 
blur. The attraction is enormous and 
people just keep putting in more coins. 
The sign asks "Which rolls the fastest: 
Pennies, Nickels, Dimes, Quarters, or 
Half Dollars?" People experiment. 
Some of them come back the next day 
with a jar of coins they have been 
collecting on their dresser. 


| They can also be used for 


Prime locations include: 
* Shopping Malls 
е Department Stores 
* Restaurants 
e Super Markets 
e Churches 
* Movie Theaters 
e Skating Rinks 
* Bowling Alleys 
* Mini Golf Courses 
» Convention Centers 
* Carnivals and Fairs 
* Swap Meets 
» Museums and Zoos 
* High Schools 
* Rotary, Jaycees, etc. 


Profit For You 


Individuals or stores can 
own the Wells and all of 
the proceeds if used as a 
commercial profit device. 


e 


fund raising (Missing 
Children, Famine Relief, 
Churches, Schools, etc.) 
or а combination of 
commercial profit and 
fund raising by retaining a percentage 
of the proceeds as "rent". Major 
national organizations are on contract 
and are eager to split the income on all 
the Wells you place in your town with 
you receiving up to 80%. The terms 
vary and are extremely profitable for 


| both parties. Because the Wells can 


pay for themselves so quickly (one or 
two days in some locations) the 
potential number of locations won't 
last long, but the income is continuous 
for those who get the placement. 


The company is seeking Independent 
Reps (full or part-time) who want to 
place units in their area. The Wells are 
3 feet in diameter, weigh 25 pounds, 
and are easily transportable in a 
compact car. Divnick International has 
developed a strategy that yields free 
Т.У. and media coverage which сап 
result in many placements or sales. 
There is no territorial fee. Simply a 
straight profit on the sale or a split- 
income rental, your choice. Those 
interested in more information need to 


Coins are dropped into the ramps and circle the vortex making 
approximately 40 revolutions, each one spiraling closer to the 
center, attaining speeds of up to 60 mph before they finally fling 
through thecenter hole 20 to 30 seconds later and land in a locked 
receptacle. Every coin does it a little differently. 


call or write for a comprehensive 
portfolio which includes split income 
options from charitable organizations, 
confidential prices, letters from the 
government, stores, and owners verify- 
ing the income, how to finance the 
Wells and let the proceeds pay for 
them, photographs, territory informa- 


| tion, press releases, a complete strategy 


for approaching businesses, restaurants, 
stores, churches, social service 
organizations, etc., and how to get free 
media coverage. The portfolio cost is 


| $7 plus $3 for first-class postage and 


handling. Ohio residents add 51/2% 
sales tax. After reviewing the port- 
folio, if you choose not to become a 
Rep, you may return it for a $7 refund. 


Call 513-862-4644, Ext. 40, and 
charge it to your VISA ог 
MasterCard or send a check to: 
DIV ICK | 
1 NATI®NAL 
= 1640 East Street 
Spring Valley, OH 4530 


NOW! Get in | on the 
PROFITS іп! 
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Work part time, full е, money M wi 
right at home — we help ` Wusiness! 
you every step of the way. 


No doubt about it... as a small engine pro, you can cash 
in on the huge demand for qualified men in one of Amer- 
ica's fastest growing industries. You'll be able to command 
top hourly rates of from $25.00 to $30.00 per hour — and 
that's just for labor. A simple tune-up earns as much as 
$49.95 for less than an hours work, and parts, engines 
and accessories will add even more to the profits. 


Plenty of business waiting for qualified men. 
65,000,000 Small Engines Are In Use Today! 


That's the official count from the Engine Service Assn., 
and one-million new engines are being built each month. 
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With fully accredited Foley-Belsaw training, you can soon 
have the skills and knowledge to make top money ser- 
vicing these engines. People will seek you out and pay 
you well to service their lawnmowers, tillers, edgers, 
power rakes, garden tractors, chain saws, minibikes, 
snowmobiles, generators, go-carts, paint Sprayers, 
the list is almost endless. 


snowblowers es 


Professional Tools and Equipment, PLUS 4 H.P. Engine 
ALL YOURS TO KEEP... All at No Extra Cost. 
NO EXPERIENCE NECESSARY! 

You don't need to be a ‘born mechanic or һауе any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully illustrated...so clear you 
cant go wrong, 
you get practical ‘hands-on’ experience. We also show you 
how 10 et business, what to charge, where to get supplies 
wholesale...all the inside tricks of the trade you need to 
assure success right from the start. 


Send for FREE Facts — Do К TODAY! 

NO Obligation - NO Salesman Calls! 
You risk nothing by accepting this offer to see how 
easily vou can learn the skills vou need to increase 
your income in a high-profit business of your own. 
Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 
by return mail. 


RUSH COUPON TODAY FREE 
Foley. -Belsaw Institute BOOKLET! 
989 Field Building Send for your 
Kansas City, Mo. 64111 copy — 


-$ FOLEY-BELSAW INSTITUTE жапты і 
| 
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[] YES, please send me the FREE booklet that hat gies A 
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and with our famous ‘learn-by- doing method | 


іре 86] 


tom rather than traveling underwater 
for long distances, as they do under 
normal conditions. 

Palmer's group developed a com- 
puter model that uses temperature 
and salinity data to calculate El 
Nino's impact on sound propagation. 
They say the sound level in the Pacif- 
ісв upper layers may have decreased 
by up to 1,000 times during the 1982— 
83 El Nino. Unlike other scientists, 
Palmer and his colleagues have not 


а www рт тини 


[Continued from 


| been able to test their model by mak- 


ing hindcasts; they will have to wait 
for new data from their sound probes. 
If their experiment works, they too 
may someday predict “The Little 
One's" arrivals. 


Early warning system 


El Nino is the most dynamic and 
best defined disturbance in the ocean- 
atmosphere system, so if there is a key 
to long-range weather forecasting, El 
Nino is it. If researchers' models of it 
prove reliable, they should make long- 
range climate prediction somewhat 
routine for the tropics, and forecasts 
for North America should follow. 

Fine-tuned models of the ENSO 
complex may also put health-care of- 
ficials on the lookout for El Nino's less 
conspicuous effects. Michael Glantz of 
the National Center for Atmospheric 
Research in Boulder, Colo., reported 
some secondary problems caused by 
the 1982—'883 event: encephalitis out- 
breaks on the east coast of the United 
States (a warm, wet spring provided 
ideal mosquito environments); in- 
creased snake bites in Montana (hot, 
dry weather caused mice living at 
high elevations to migrate downward 
in their search for food and water, and 
rattlesnakes followed); a rise in bu- 
bonic plague in New Mexico (a cool, 
wet spring created favorable conditions 
for flea-bearing rodents); an increase 
in shark attacks off the Oregon coast 
(owing to unseasonably warm sea tem- 
peratures); and a rash of spine inju- 
ries in California (weather-altered 
coastal sea floors fooled surfers). 

Some meteorologists have tied El 
Nino to above-normal temperatures 
recorded in Alaska and northwestern 
Canada, and it may have reduced the 
salmon harvest. In the eastern U.S., 
it was the warmest winter in 25 years. 

The 1982-'83 El Nino even slowed 
down Earth. David Salstein and 
Richard Rosen of Atmospheric and En- 
vironmental Research Inc., in Cam- 
bridge, Mass., calculated that the 
angular momentum of Earth shifted 
slightly as a result of changes in the 
normal pattern of the jet stream and 
trade winds. In late January, at El 
Nino’s peak, the day length stretched 
by 0.2 millisecond. 
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control software [like you find for the 
computers that run an assembly line 
in an automated factory] on top of an 
IBM PC network; a script compiler to 
manage the creation of scripts; and 
finally, the scripts themselves, which 
well supply as a library of generic 
modules ready for the buyer to cus- 
tomize with an option menu." 

There are three ways to get onto 
IntelliHome's control system, Bynum 
explains: by light pen; by hitting keys 
on the repackaged Northcom business 
telephones placed around the house 
(for instance, two keystrokes open the 
front door for a friend you're viewing 
on a video monitor); and by speaking 
to a Votan speech-recognition system 
via telephone (“punch out the right 
line on the telephone, say ‘HBO,’ and 
you get it on the screen," Bynum says). 

Walking around, you get the feel- 
ing that everything except the kitchen 
appliances are connected to the net- 
work. Bynum says it's not practical to 
automate the kitchen. “You still have 
to prepare the food and put it in the 
oven," he notes. 

*We've got conduit all over this 
place,” Isaacson says. “For reasons of 
redundancy, we've over-wired. After 
all, this is a laboratory, and we werent 
sure about the final configuration. It 
got so bad that we were afraid to close 
up the walls until we'd videotaped the 
open conduits. 

“Once wiring standards come about 
like the Electronic Industries Associ- 
ation Home Bus project or the Na- 
tional Association of Home Builders 
Smart House project [PS, May '85], it 
will be a lot less expensive to build 
this type of house," she says. "Another 
standard that will cause a major cost 
reduction," Bynum adds, “ів a commu- 
nications protocol that lets smart sub- 
systems talk to each other without 
special interfaces." 

Right now, Isaacson says that the 
Intellisys development group is debug- 
ging the house. “This has nothing to 
do with termites and roaches," she al- 
lows facetiously. They're using their 
“living lab" to run “focus groups" com- 
posed of owners of quarter-million- 
dollar houses to solicit suggestions 
about ways to improve the human in- 
terface and to pinpoint additional de- 
sirable electronic functions. 

I ask her about the possibility of 
someone using the video cameras and 
the security system to spy on other 
family members. "There's always the 
chance that somebody will try to play 
Big Brother, but there are ways to stop 
them," Isaacson replies. "What's more 
likely is a family setting up a secu- 
rity sensor screen around the refrig- 
erator to stop a dieter from making 
midnight snack raids." 
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tico columns. But by using the same 
principle I found that it was quite easy 
to make cardboard templates that re- 
produce the shape of the molding in 
much the same way. These templates 
allowed me to transfer the molding 
pattern to the 14-inch exterior-grade 
plywood used to enclose the air-lock- 
entry framing (see photo). 

For example, for alongside the tran- 
som, I cut a piece of cardboard to an 
approximate fit inside the opening and 
held it in place with pushpins. I then 
cut %-inch and '-inch strips of card- 
board, shaped one end to fit nicely 
against the molding, and taped it in 
position. By repeating this procedure 
with additional strips of cardboard, I 
eventually developed a complete pro- 
file of the molding. This was trans- 
ferred to a piece of plywood, which I 
then carefully cut out on the jigsaw. 

On long plywood pieces, such as 
those that cover the framing, I cut the 
cardboard to the width and length re- 
quired, then trimmed away the areas 
adjacent to the molding. These areas 
are fitted to the molding using multi- 
ple cut-to-fit cardboard strips. 

Before covering the inside of the 
openings with the plywood, stuff fi- 
berglass insulation into all areas not 
filled by studs or blocking. Any small 
gaps that appear after the plywood is 
nailed in place with one-inch brads 
can be filled with wood dough. 

Give the plywood and moldings a 
coat of primer; then paint the entire 
air-lock entry— portico and all—with 
an exterior paint of your choice. 


Air locks for others 


In addition to the overhanging can- | 


opy or portico entry door, there are 
many other types of entryways that 
can be easily enclosed with glazed 
doors to create an air-lock entry. The 
use of French doors or fully glazed 
doors with no muntins (for a more 
modern look) reduces construction to 
a simple 2x4 frame that forms the 
rough openings, and the large glass 
area contributes to the greenhouse 
effect. 

The basic construction techniques 
are the same as those for a portico. 
But if you plan to buy new doors, take 
advantage of the many sizes that are 
available to fit the doors to existing 
spaces with a minimum of blocking. 
Framing can be brought to near-exact 
size by using 1x4, 2x4, and 4x4 
lumber. And with no blocking to con- 


ceal, the framing can be left exposed | 


and painted instead of covering it with 
exterior plywood. 


The three idea sketches will stimu- | 


late your imagination and help you 
build a tasteful and compatible air- 
lock entry for your home. 
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HANDLES LIKE A BABY CARRIAGE, 
PERFORMS LIKE A TANK! 


So perfectly 
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sand, mulch. 


The THERMAR HOME AND GARDEN CART—moves 
hundreds of pounds with the ease of a baby carriage! 


Wheelbarrows and ordinary carts have been around for cen- 
turies. But—there's never been an easier, simpler, better 
engineered way to move bulky, ungainly loads—than with the 


amazing, new THERMAR HOME AND GARDEN CART. It's de- | 


signed for suburbanites, gardeners—farmers—to lighten the 
task of hauling and moving. 

The Thermar Cart moves effortlessly on TWO "Turf Protector" 
rollers—each supported on steel shafts fitted with self-lubricating 
Delrin"* bearings—tested to support 500 pounds! It CAN'T make 
ruts, can't ruin fine lawns, won't sink on soft, damp or marshy 
ground, won't tip on slopes. 

The frame is steel—for rugged use and long life. The bin is 
galvanized to prevent rust. But, most remarkable of all—the 
CARRYING BIN SNAPS ON AND OFF IN SECONDS —NO lifting, 
NO struggling, NO strain! 

Roller design climbs stairs, turns in its own width. Never again 
struggle to remove a cumbersome load of garden topsoil. Snap 
the ТНЕНМАН Carry Bin off—tilt and empty. THAT'S ALL! 


‘Delrin ıs a trademark of Dupont. 


FREE 


Complete Cart with 
Detachable Bin—Just $99.99 
plus shipping and handling. 


Extra bins available. 


30 Day 
Home Trial 


Send to Thermar Corporation 
Thermar Center 
Trumbull, CT 06611-0398 


Yes! | accept your 30 day FREE trial offer. Please rush m 


GARDEN CART by fast United Parcel Delivery. | am enclosing $99.50 for each Cart 
ordered (see form below) plus a $5.50 shipping, handling and insurance (total $105.00). 
| understand that, if | am not delighted in every way, | may return the Cart at any time 


| 
i 
| 
| 
| 
| during my Free trial—for a full refund. 

Г| Check enclosed 

| Charge my  [ ] American Express 
i 

| 

| 

| 

| 

i 

| 


(| MasterCard [7] Visa (0 Diners Club 


Card Number 
Expiration Date 


NAME 
ADDRESS. 


۴ 8 ا 


( | 


TELEPHONE NUMBER Te 


Call Toll Free: 


Shopng and handling 


m 1em 


balanced — moves 


300 pounds — with the touch 
ofa finger! Holds more than 
30 gallons of liquids. 


e Can't cause ruts in fine lawns, soft earth...goes anywhere— 
climbs stairs too. 


Protector" rollers spin on solid Delrin 


bearings thal never need lubrication. 
e Large 30 Gallon DETACHABLE Bin— hauls all types of loads. 


€ Bin "snaps" on and off in seconds. Extra bins available. 
/ Keep several on hand for permanent storage of fertilizer, 


e Bin is completely waterproof. Use it for tree and garden sprays. 
€ Hauls trash, use it for leaves. 


DESIGN BREAKTHROUGH PROVIDES PERFECT 
BALANCE. BIN SNAPS OFF FOR CONVENIENT 
HANDLING OF EVEN HEAVIEST LOADS. 


NO CONVENTIONAL WHEELS. PATENTED “TURF 
PROTECTOR” ROLLERS PREVENT LAWN DAMAGE. 


EVEN CLIMBS STAIRS. ROLLERS FEATURE “SPLIT 
DESIGN" 30 CART CAN TURN IN ITS OWN LENGTH. 


1-800-854-8679 


y THERMAR HOME and 


PSG096 
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Clockbuilders 
Choice 


* Great projects for any 
skill level. 

® Plans, hardware, flat 
lumber. 

е W. German move- 
ments with 36-month 
guarantee. 

e Widest selection of 
quality quartz 
movements. 

е Solid brass dials. 

* Tools, books. 

* Customer service to 
help your project go 
smoothly. 


Send $1 to receive a one year f | liic 
| subscription to our 56-page ge феста m= 
color clockbuilding supply € 27%. 2% 
catalog. Includes clock kits, E —_— Сы 
dials, movements, weather 44% % 
instruments, hardware, Y^ 
| tools, books, and accessories. | 2 


NAME . 
ADDRESS - 


CITY STATE. ZIP E 


"Fine Clockmakers Since 1947" 
Dept. 1342 W. Yarmouth, Cape Cod, МА 02673 


Adaptor for an article published in Radio Elec- 
tronics Magazine (Feb., 1984) on building your 
own CABLE TV DESCRAMBLER. 


Includes all the original resistors, capacitors, 
diodes, transistors, integrated circuits, coils and 
IF transformers . 


Original etched & drilled silk-screened PC Board 
used in the article. 


(14 volts DC @ 285MA) 
Both #701 & #702 
#701, 702 & 704 


Add $2.50 Shipping 8 Handli 
$4.50 for Danadian Orders 


ORDER TOLL FREE 
1-800-227-8529 
Visa, MasterCard or C.O D. 


JeW ELECTRONICS, IAC. 
Р.О. Box 800 
| im Mansfield, MA 02048 
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By STEVE MERCALDO 


Taking Care of Your Car 


Got a useful car tip? Send it (with Social Security No.) to Car Care, 


PoPuLaR Science, ЗВО Madison Ave., New York, N.Y. 10017. We'll pay 


$50 if we use it. If two 


or more readers send the same tip, payment 


goes to the one with earliest postmark. No tips can be returned. 


AAD) A 


a 


ТТГ ТАЈА АХ 
See, 


AANA (О 


CURE WITH 
HEAT LAMP 


Saving aluminum radiators the easy way 


A leaking aluminum radiator can be 
repaired using a special cooling-sys- 
tem epoxy. First, dry the core-punc- 
ture area with compressed air. Then 
spread the fins away from the leak. 
Use a small stainless-steel brush or 
100-grit sandpaper to clean the area 
around the leak. Clean off any grease 


= 


| Power-steering leak 


A hard-to-find power-steering-fluid 
loss can sometimes be traced to a worn 
pitman-shaft oil seal. To check, clean 
the lower end of the gear housing. Top 
off the fluid reservoir, and start the 


engine. Turn the steering wheel back 


and forth or take a ride. Then stop 


| 


| ping, you probably don't need it re- | 


or dirt with methylene chloride, then | 


warm the area with a 375-watt heat 
lamp. Mix the epoxy (Patch No. 6 Alu- 


minum, Hysol Div. ofthe Dexter Corp., | 
Olean, N.Y. 14760), and apply it to the | 


leak. Position the heat lamp about 12 
inches from the repair area and let it 
cure for approximately two hours. 


'LINDER 


^ CLUTCH MASTER ( 


\\ CLUTCH SLAVE CYLINDER 


ADJUSTMENT 


= ы. 
С ЩЩ ЩЩ lS 


Clutch-slip adjustment 
If your car’s hydraulic clutch is slip- 
placed—just adjusted. In many cases, 


the actuating rod from the slave cyl- 
inder can be made to compensate for 


clutch wear. Shortening the rod will 


and examine the area. If the oil is | 


leaking, replace the seal. 


usually permit many more miles of 
service. Check the repair manual for 


| the correct procedure. 


CLUTCH- 
RELEASE 
BEARING 
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CLUTCH- 
RELEASE 
FORK - 


TOP VIEW 


Tracking transmission noise 


Transmission-bearing noise can be 
caused by a faulty input-shaft bear- 
ing or clutch-release bearing. To pin- 
point the culprit, depress the clutch 
pedal with the engine running. If the 
noise stops, the input-shaft bearing is 
faulty. The noise is louder? The clutch- 
release bearing is shot. 


Flap tip 


If your vehicle is slow to warm ир in | 


the morning or pings after warming 
up, the heat-control valve in the ex- 
haust manifold may be jammed in the 
open or closed position. The result in 
either case is poor drivability, high 
fuel consumption, and possible engine 
damage. During a tuneup, make sure 
the flap is moving freely. 


HOT OR COLD 


245 y SARIS 


Hot weather . . . When you shut your engine down on a hot summer day, 
particularly after a Turnpike run, it's often hard to start. Hot parts 
expand and pinch together. TUFOIL's super low friction helps you get 
going easier. Cald weather puts a big strain on your battery and starting | 
motor. Recent Canadian government and independent tests in Michigan 
verify improvements when TUFOIL is used. Cranking speed for gas 
engines improved 6.1% . . . diesels 9.6% . . . and a 5% fuel savings too. 
Six U.S. patents so far! Make winter and summer driving easier. 


Use TUFOIL . . . your engine will run better, last longer! 


Fluoramics, Inc. 
| 103 Pleasant Avenue PS-96 
Upper Saddle River, N.J. 07458 
YES! Send me a risk-free supply of TUFOIL 


О One 8 oz. bottle $ 14.25 (plus $3.50 shipping) 
O Two 8 oz. bottles $ 25.00 (plus $4.00 shipping) 
[] One gallon $125.00 (plus $6.00 shipping) 


! ORDER 
! TOLL-FREE 
? 24 hours а day 
7 days a week 


In New Jersey, 
(201) 825-8110. 


My check or money order for $ is enclosed 


Charge my credit card 
L] Am. Express [] MasterCard [] Visa 


Card No. 

Exp. Date 

Signature 

Name 

Address 

City 

Statö cl Ip 


(NJ residents please add 6% sales tax) Orders to f| 
Canada send check or money order in U.S. currency. 1 
L Add $4 extra shipping charge. | 


tits О It's impossible to tell the whole TUFOIL story оп one page. We have prepared a simple 4-page brochure that 


will answer many of your questions. Just check the box and give us your name and address above. 


SHAPE UP NOW WITH 
Tur STOMACH ELIMINATOR" 


For Travelers, Active Men and Women and Health Enthusiasts 


10 minutes a Day and 
Your Pot Belly Will Be Gone! 


That's our guarantee. If you're not 
satisfied with how it works for you, 


Now is the time to get in shape. With the 
Stomach Eliminator you can exercise easily 
wherever you are. On the road, in your 
hotel room, in your office, at home. 

return it for a full refund. There are 


A Portable Device dio NOW seven simple exercises, they take less 
2 1-1 JUST than 10 minutes a day, and you can 
$19.95 dothem where and when it's conven- 
ient for you. That's why The Stomach 
Eliminator is the answer for those 

who want to get in shape. 


In Italy they have 
developed а 2 lb. 
exercise tool you can 
carry in your overnight 
bag. They call it "NO 
STOMACH: Designed 
specifically to elimi- 
nate excess fat from 
your stomach, it is an 
exercise device made 
with three steel coil 
springs so you can 
adjust the level of 
workout you want. 


OUR GUARANTEE: If 
this product does not 
reduce your stomach 
significantly in 90 days, 
return for full refund. 


Cecil C. Hoge, Jr. 


Over 2,000,000 


Sold in Europe С 1985 HARRISON-HOGE IND., INC 


104 Arlington Ave. St. James, NY 11780 


Pisce send me: 

— — Stomach Eliminator at $19.95 postpaid. 
Stomach Eliminator in a Convenient Travel 

Pouch at $24.95 postpaid. 

Enclosed is my check/M.O. for $ 

Charge my credit card: 

C] Amex Ll Diners O Visa | | MC 


Card Mo. 


Address 


City. State e 
HARRISON-HOGE INDUSTRIES, INC. 

Dept. PS69X, P.O. Box 944, Smithtown, NY 11787 
Phone: (516) 724-8900  8:30am-4:30pm M-F EST 


МҮ Residents, please add sales tox. 


Exp. Date 
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‘Techniques 
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TOYS AMD GAMES 
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6022. $16.95 


Ені te ims Mem ti 
mele ајы 
Veod Toys. 


Gifts & 
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* 176. $24.95 


6065. $39.95 
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Ж 105. $17.95 


5984. $29. 95 " 
(Counts as 2) 


5738. $13.95 


IT YOURSELF and do it right! 


How Е: T Неле Ta Work with і Home Guide ар | 


Pl ғы 1 "ik i a i | в 7 ^ a е 
e селт Ил іт тәгі, — a ena Ting. 29 "Lonc 


“Ne 3 ретт EDITIONS - -Count a as 81| rer А 


1 і f ұлығы " j E 
£ E E = La % 


* 1841. $26. 85 Hardbound ai 35 1) 


k 1870. $26. 85 Hardbound qe: as 0) 


do: o-it-yourselfe er invites you to “take your pick of the best new, 
hard-to-find handyman books published today. Take any 3 for just 
$3.95! Values up to $96.75! Nearly 50 books to choose from! 

As a Club member, you get first choice of today’s best new, 
hard-to-find handyman books: Quality Books from the top 
how-to publishers...Authoritative books by master builders, 
woodworkers, home craftsmen, construction experts...Clear 
show-how books illustrated with step-by-step photos, draw- 
ings...everything you need to do it yourself and do it right! 

You always choose from cream-of-the-crop homeowner- 


eee | handyman books on every important do-it-yourself subject: 


(counts as 2) 


FURNITURE 


rx and писк 


Tor Indc 


| Home Repair & Improvement, Woodworking, Furniture Build- 


ing, House Building, Wiring, Plumbing, Masonry, Cars & Car Ке- 
pair, Energy Savers, Home Remodeling...and much more. Club 
members may also select original custom-written "Popular Sci- 
ence Books" (see titles with ж). Each written on an important 
do-it-yourself subject...each published specifically for PSBC 


| and 0 gre ЕЕЕ B at Club discount! 


: If not completely satisfied with your 
three Joining Secon, after 10 days' free trial examination at 
home, sim ply return the books at our expense and pont mem- 
bership will be cancelled. Whatever you decide, the Sh 


op Guide 
is yours to keep FREE! 


- Monte Bud. | 


ж 160. $22.50 5898. $35.00 233. 516.95 6033. $27.95 5943. $19.95 * 109. $15.00 


(counts as 2) 


“См жз алы; eee bp tui 


USE WOOD 
TOISsPLAYIDUSES 


6002. $14.95 4501. 527.95 +194. $32.95 5993. $17.95 6023. 516.9 


(counts as 2) (counts as 2) 


TO GET YOUR BOOKS, MAIL ATTACHED CARD TODAY! If card is missing, write to: 


ТаКе апу 


with NO-RISK TRIAL Membership 
in POPULAR SCIENCE BOOK CLUB 


You simply agree to buy just two more regular 
selections or alternates at regular Club əй 
prices within a year. 


6034. $30.00 " you join 
(counts as 2) HOP GUIDE 
1 This handy shop 
guide measures іп 
s also a compass, 
protractor, drill and 


HOW YOUR CLUB WORKS 

€ First, you choose any three do-it-yourself books shown here for just 
$3.95 plus delivery and handling. Send no money now. Your books 
will be sent right away along with your FREE SHOP GUIDE. _ 

è Then, about every four weeks (14 times a year), you'll receive a Club 
Member's bulletin describing the coming new Main Selection and Al- 
ternate Books also available. (In addition, up to 4 times a year, you may 
receive selected mailings on seasonal and annual products of special 
interest to the membership—many e om bargains!) If you want the 

t 


Main Selection only. do nothing. | be sent automatically. If you оова) Lus OM 
don't want the Main Selection, or want an Alternate Book, or no aa — .. 8 Remodeling | temodelinc Ll 
simply indicate your wishes on the handy form that comes with the Recreation B Your Kitchen... ——— dat с 
bulletin and return it by the date shown. Recreo ` | nonansresr Own Cabinets Tour Bathroom 


€ You will always have at least 10 days in which to do this. But in the 
unlikely event that you don't have 10 days, and you receive an un- 
wanted selection, you may return it at our expense. Your only obliga- 
tion is to buy just two more selections or alternates at regular Club 
prices within a year. After that, your membership may be cancelled 


by either you or the Club. | | ғұ ; | zn Ы %- | 
e Discounts! Club books are comparable in every way to the original ==... à - 
publishers’ editions, yet you may save up to 50% апа sometimes M 3 SKILL BOOKS—Count as 1 Jh 
more on many special bargains offered each year in the Club. To be- af 
come eligible for these bargains, mail the postage-free card today! | ———————— OE 2 
Ш LA --— 7» І ,F . А — 


* 1745. $17.85 (count as 1) 


Stiort Log & Timber 
BUILDING BOOK 


ша Planecraft: 
ML B Piscchesurhers 
E. Handhpuk 


za apm, , ha . у В Зең Saal | 
5930. $19.95 5607. $19.95 5968. $32.95 6016. $24.95 ж 119. $10.95 +085. $24.95 5522. $28.95 
(counts ав 2) {counts as 2) 
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A 


WARES EARS. ЕС Hè "y = Т =| qp x d iuto fea 
5872. $21.95 +097. $19.95 6060. $22.95 5739. $17.95 5881. 516.95 > 042. $17.95 5944. $16.95 5831.$19.95 


POPULAR SCIENCE BOOK CLUB, Р.О. Box 2006, Latham, N.Y. 12111 


Wordless Workshop 


By ROY DOTY $50 to H. W. Beimgraben of Houston, Texas, for this idea. Send yours 
(with Social Security No.) to Wordless, Popular Science, 380 Madi- 
son Ave., New York, М.Ү. 10017. Only purchased ideas are acknowledged. 
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Assemble it yourself and drive a great bargain. 


Classic Motor Carriages, the worlds largest 
replicar assembly manufacturer, presents its 
classic line for the 80s. Millions of dollars bave 
been spent in engineering research to enable 
Classic Motor Carriages to produce the finest 
replicar assemblites available. Gelcoat finish... 
no rusting ever! All replicar assemblies are fully 
warranteed by a company that cares. 

Classic owners report gas mileage of 30-34 
MPG. Our replicar assemblies 
are designed for the 
person of average 
mechanical 
skills using 
ordinary tools. 


Speedster 


Fill out tbe coupon below and begin tbe 


most rewarding experience of your life. 


------------- та: 
| CLASSIC MOTOR CARRIAGES 


16650 N.W. 27th Ave., Р.О. Box 10 

Miami, Florida 33054, (305) 625-9700 | 
Mon.-Fri, 9AM-I1IPM Sat. 9AM-5PM Sun. 1AM-1IPM 

Enclosed is $1 ea. for a full color brochure | 
апа consumer buying guide for Replicar | 


Assembly: Gazelle Classic Speedster 


Classic TD _ Classic Speedster C 2 

Name - - 

Address 

Су. 1 1 State Zip - 
Home ( ) a и 

Рһопе tres Ce 


Bus. ( 
Ялга € ode 


Please charge on my: MasterCard 


VISA Am. Express 
Ассі. No. pt eee Pop ГЕ 
NO aan 16-16 | 


Look for our displays at airports in Amarillo, Baltimore/Washington International, Boston, Birmingham, 
Chicago/O'hare, Cleveland, Cincinnai, Dallas/Love, Grand Junction, Grand Rapids, Harlingen, 
Jacksonville, Kennedy, Knoxville, La Guardia, Memphis, Miami, Minn/St. Paul, Newark, New Orleans, 
Oklahoma City, Orlando, Pittsburg, Phoenix, Portland, Reno, 51. Louis, Tulsa. 
© 1984 Classic Motor Carriages, Inc. 


——— ты. = 


— = тм 


m_e E‏ ج — ت 


A selection of products and services for Popular Science readers available direct by mail. Enjoy the fun and convenience of mall 
ordering shopping. Please order directly from the advertiser. For advertising rates for this section, write Advertising Sales, Popular 
Science, 380 Madison Avenue, New York, N.Y. 10017 


SMALL ENGINES 
GENERATORS 


FREE CATALOG 


DISCOUNT PRICES 
SMALL ENGINE CITY 


2612 Lyndale So.. Пері PS 9 
Minneapsbks ММ SHADA біз HT2-428B 


TODAY'S HOME FOR TOMORROW'S | ECONOMY 
Discover how our unique ‘Solar Gambrel's. designs heat and 
cool naturally to save you money for years to come. 


Our economical kits start at $3995 including detailed 
blueprints, video tape, and color coded plans to assure fast and 
easy assembly. Many models and over 40 sizes to choose from. 

For brochure, floor plans, kit options & price lists send $5 to 
S SUN HOMES Р. 0. Box 1198, Lake Elsinore, СА 92330 


ا س 


| PROMPT DELIVERY!!! 
S SAME DAY SHIPPING (USUALLY) 
QUANTITY ONE PRICES SHOWN fer JULY 14, 1986 
OUTSIDE OKLAHOMA NO SALES ТА) 


DYNAMIC RAM 
1M 1000Kx1 100 ns 
256K 64Kx4 150 ns 
256К 256Kx1 100 ns 
256K 256Kx1 120 ns 
256К 256Kx1 150 ns 
128K 128Kx1! 150 ns 
64K 64Kx1 150 ns 
| EPROM 
27512 64Kx8 250 ns 
270256 з2Кхв 250 ns 
27256 32KxB8 250 ns 
27128 16Кхв 250 ns 
27C64 BKxB 200 ds 
2764 akxa 250n 
STATIC RAM 
43256L-12 32Kx8 120 ns 
L6264LP-15 вкха 150 ns 


OPEN6'2DAYS: WE CAN SHIP VIA FED-EX ON SAT 


574 32 


$ 1400 
$363.00 


Zenith 150 


V20 V30 BMhz $ 
60287-8 B Mhz 


пе MOTHERBOARD KITS 


IBM PC XT. Compaq Portable & Plus: hp Vectra 


= = 
ایا لے ر ا ي a‏ 


ВПВ7-2 $175.00 
8087-3 5125.00 


640 Kby 


SUNDAYS & HOLIDAYS: SHIPMENT OR DELIVERY. VIA U.S. EXPRESS МАЯ. | 


SAT DELIVERY | MasterCard VISA or UPS CASH COD 


"ecupep ON. | Factory New, Prime Parts ШРое | 


Naro dee dh | MICROPROCESSOR UNLIMITED, INC. 
Fr: P-One S132 ін | 2000-5, пеопа ме, (918) 267-4961 
Ра сай kr CUTER prem tam E реке; ала mbad іс change һана & neos га 


(Cash dangu priores shown, Се neces by À РМ CET can арылы Der cleiteensd іс vou ле 
rut moming, via Federal Expres Standard Air i $500, or Priority One co SELON 


Dini Carver 


Affordable Precision 
Wood Carving 


Duplicate | 
virtually ANYTHIN ... Machines - 


(317) 271-1542 


128 | POPULAR SCIENCE 


REPRESENTATIVE INQUIRIES WELCOME 


‘Complete Satellite Listings [GERMAN 4 ~ о 


Sample Copy $1, or call toll free 


800-358-9997 in U.S. 800-556-8787 іп Ca. 
707-725-2476 al others 


Р.О. BOX 308H0301 FORTUNA, CA 95540 


Build your attractive, energy-efficient dome using 
our complete, fully-engineered kit. Or, you can save 
money by purchasing just our plans and heavy- 
duty, easy-to-use connector system, and cut your 
own lumber. Catalog, $6. 


Timberline Geodesics, Inc. - P-9 


2015 Blake, Berkeley, CA 94704 
(415) 849-4481 | 


MAKE THIS SHADE 
FOR LESS 
THAN $75.00 


ЕЙ Send $1.00 for our big catalog of 
stained glass supplies. 


| WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


OCKSMITH 
EARN WHILE YOU LEARN — SEND FOR FREE BOOK 
Big opportunities. Big profits. Earn quickly. Full or part time. Learn at home, 


it's easy. Do real jobs while you learn. All Teols —Materials 
State of NJ Approved, Send name and address lor FREE book. No salesman will call. 


LOCKSIMITHING INSTITUTE aj CERA 
Commercial Technical Institute RENEA 
1500 Cardinal Drive, Linie Pals, NJ 07024. бері. 311-096 z E 


Make TELECOMMUNICATIONS 
asa INSTALLER & REPAIRMAN 


аи: at home іп spare time. Join the thousands who make 
good money installing and repairing telecommunications 
| systems. And because jobs ore union, they have great 
benefits, too. Home-Study Course Shows You How...Step by 
Step. No need to quit job or school. Manuals, books, tool kit 
included. WRITE FOR FREE FACTS. School of Telecommuni- 
cations 925 Oak St, бері.РС086, Scranton, РА 18508. 


By LeSheen " Corporation 
HOT CAR WASH AT HOME 


| install à hagh pressure comercial car 
wash in your home wiih a LeSheen Di- 
It-Yourse installation System 
м 3 HP triples pump produces 1200 psi ai 
32 GPM. Uses existing home hot water 
Supply. Automatic soap feed & 10 gal 
TEREF OI 
Video cassette (avaiable for 522 
VHS formal), explains how the Leg Shen 
% Syam marta home instal lation 
insiructiong amd its mary other Бе 
ices. Please айты 2-2 weeks for йу 
ery. Sand check ог money order to 
.| 6810 N. Broadway, Suite D 
i Denver, С0 80221 


or call (303) 428-9400 


#3203 


[Learn how to МАКЕ М 
|las an ELECTRICIAN 


| Train at home in spare time. No previous 

experience needed. Tools and materials 

included with course. No special talent re- 

| 3 quired. We show yeu what to do, how to 
d 


| 1-800-228-5300 ti 


| CALL ANYTIME—24 Hours a дау. 7 days a „А 


СЕ J ICG Electrician School 
алыса — Dept. PCOB6, Scranton, РА 18515 


5 
WW.II 550... 


HELMET 2" ететі 


(ORIGINAL-Repainted) NOT SATISFIED 
COLLECTORS! SEND FOR FREE CATALOG 
W.W. ІІ Medals, Civil War Hats, Flags, etc. 10078 of items 

The COLLECTOR'S ARMOURY, Inc., Dept. PS 


| 800 SLATERS LANE, Р.О. BOX 1061, ALEXANDRIA, VIRGINIA 22313 


Top Box Leather 
Viet Nam Jungle Boot 
Buy Direct at 
Factory Wholesale Prices 


Top quality leather, rubber sole & heel vulcanized to 
canvas upper. Steel reinforced sole — Nylon web- 
bing on sides & top. Steel shank — Leather inner 


sole. AS ІП D width only. 
i Т Order No. Size 

7D 

8D 

9D 

10D 

11D 

12D 

$29.95 List Price 


$19.95 


Our Price 


Add $2.00 for shipping and handling. Add $2.00 for 
camouflage boots. Wholesale catalog FREE with 
order featuring hundreds of quality, survival and 
sporting goods items. 

Call TOLL FREE 1-800-662-BEAR for C.O.D., Mas- 
terCard & Visa. Send number & expiration date. In 
Georgia call 1-800-521-BEAR. 


Bear Sports, Inc. 
Dept. PS9 е Р.О. Box 22 
Thomasville, Georgia 31799 


o it. БЕТ FREE F 
CALL TOLL—FREE 


CTS! 


Or write today. No cost. No salesman will visit. 


DO-IT- 
YOURSELF KITS 


BUILD a OWN GRANDFATHER CLOCK 


"ries $ 
аши, 


5300 


Wa movemant and dial) 


e Do-it-yourself case 
kit, parts pre-cut 

e Completely assembled 
and finished clocks 

® Solid 3/4" hardwoods: 
black walnut, cherry, oak 

® heirloom quality 

€ Factory direct prices 

® Solid brass West 
German chiming 
movements 

® Money back guarantee 

e Prompt shipment 

® No woodworking 
experience necessary 


SEND $1 FOR 
32-РАСЕ FULL 
COLOR CATALOG 


/ CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept 2021, Emperor Industrial Park 
Fairhope, Alabama 36532 е Phone 1-205-928-2316 
lam interested in О Do-It-Yourself Kits 
О Finished Clocks 


Name 
Street 
City 


State 
(please print) 


Popular Science Indexes 
Box 2027, Latham, M.Y. 12111 


Enclosed is a total of 5 ack or money order) Please send 


[T85 [T84 | ETSA CYO TES 1 FT80 = 
[176 [177 [76 [175 | 174 ГТЗ [172 


($1.75 each) [All 14 indexes (1972-1985) for $14 [ |Five indexes $5 


Мате mca 
Address = 
City 


ШЕ a, اا‎ гір 
(Prices above include postage and hi т Allow about 4 weeks for celery! 


YOU SAW IT IN 
POPULAR SCIENCE 
—BUT WHEN? 


Nothing is more frustrating than trying to 
find that article on the new super-smart cars 
or satellite TV antennas, or locating any 
other informative article or item that ap- 
peared in POPULAR Science in 1985. 
That's why you'll want a handy 1985 Рори- 
LAR Science Index. And to help you make 
use of your older magazines, or to find a 
PS reference quickly at the library, complete 
your set of indexes, still available from 1972 
to date. Fill out the order form above or a 
larger sheet and send with check or money 
order. 


ait 


ПІР IDE 


Iib 


ШЕ; onter nts _ 


Find out 
how by... 
...sending 
now for 
your Free 
Lifetime 
Security 
Fact Kit! 


gue. ee 
nir e #4, cmn 


Your FREE Lifetime Security 
Fact Kit tells you how to make 
$18.00 to $30.00 an hour in your 
own Foley-Belsaw Full-Service Saw 
and Tool Sharpening Business. 
Your FREE Fact Kit explains how 
you can: 

—be your own BOSS! 
—work full time or part time, 
right at home. 


—do work you enjoy and take 
pride in. 

—operate a CASH business 
where 90¢ of every dollar you 
take in is clear cash profit. 

And it is so easy to learn. Foley- 
Belsaw gives you all the facts and in- 
structions. No previous experience 
or special training necessary. All you 
need is the desire and ambition to 
be your own boss. Foley-Belsaw tells 
you everything you need to know to 
be successful. 

There’s plenty of business where 
you live to keep you busy. It doesn’t 
matter whether you live in a big 
city, small town or a small farm 
community. 

Earn While You Learn 

You'll quickly be able to develop 
the skills necessary to earn a steady 
income. You'll be able to sharpen all 
types of saws, garden and shop tools 
for home, farm and industry. 

Profits from your Foley-Belsaw 


: Full-Service Sharpening Business can 


provide... 
. CASH for future security 
or supplemental income 
.. CASH for travel, vaca- 


Be Your Own Boss and Make 
$18.00 to $30. 00 AN HOUR! 


tions, fishing trips 
... CASH for the things you’ve 
always wanted! 

And you'll be able to set your own 
hours and not have to worry about 
layoffs and strikes. There are no fran- 
chise fees. Best of all—age or phys- 
ical condition is no barrier—any age 
person can succeed. 


You can be like Steve Taylor of 
Brookville, Ohio, who told us: 

"... the first year I grossed 

$21,000.00." 


Or James B. Jones, of Albuquer- 
que, NM who reported: 

"This past summer my sales and 

service amounted to almost 

$6,000.00 a month." 


But you've got to get the FACTS 
before you can get started. So 
WRITE NOW for your FREE Lifetime 
Security Fact Kit. It's yours to keep 
with NO OBLIGATION. 


The Folay- Belsaw Co. 
20316 Field Bldg. 
Kansas City, MO 64111 FACT KIT 
lrOLEY-BELSAW CO. | 
| 20316FIELD BLDG. | 
| KANSAS CITY, MO 64111 
| [C] YES, | want to know more! Please rush my 
FREE Lifetime security Fact Kit. No obli- 


gation and no salesman will call. 

| Name 

] Address 

j City State Zip 

Lica cose ттт 
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can 1-800-533-5545 today and... 


ae 


ideal for home- 
owners. farmers 
contractors & 
vacationers. 

1 Year Warranty 


su Splitter Parts ` 


11 Gpm2 Stage Pump, #1012....... $82.95 
13 брт 2 Stage Pump. #1053.......$110.95 
16 брт 2 Stage Pump, #1056....... $124.95 


22 брт 2 Stage Pump. #1017........ $242.95 
Standard 4-Way Control Valve, #2010 $46.50 
Auto Detent Valve, %2020................ $48.95 Generators " ee 
4000 Watt. B Hp. Briggs. 33 amps o 120 V, 166 
| ега 4x24x2" Welded Cyl., #902424...... $109.95 amps @ 240 volts. 11815100900 Items 16402 
SU PER TOUGH 5x24x2" Tie Rod Cyl., #909524.... $186.95 $397.95 
в Much Моге іп Stock at Low Discount Prices! 4000 Watt. w/elec start. List $1143 Пета 16403 


5000 Watt. 11 Hp. Briggs. 4? amps v 1; oo" V 21 


amps «0 240 volts List 81174 00 Пета 16404 
$579.95 
| 5000 Watt. w/elec start List $1298, Items 16405 


24 Ton. Low Profile, 3t 1 142...... $1 1 79.00 


* Comes with 2-stage pumps, heavy duty slides 
& beams and large oil tanks. 


All are at continuous watt rating $679.95 


(1 Year ішіде; оп Above Generators) 


. СНІММЕҮ CLEANERS 
Gas Engines | Fits This Size 6 i aii 
VOR "n . Item ype All Sizes In етеп Ргіс r . 
Always the Lowest Prices 1540 Round 6.7.8.9". 10°, 11" $1 7:06 в | Capacity! 
And the Largest Selection! b acia RO uiro S600 Items 1257 List $349.95 


=, 0510 77-00 Ship Wt. 222 Ibs. $1 77.95 
Warranty! | 4’ x 8’ Folding Trailer 
= ' Features: 

Gas و‎ WA | € Heavy steel frame with tough baked оп 
Trailer Parts © enamel finish 

E ng ines | | High speed hub 8 spindle set, 2000 Ib. capacity. 4" © Leaf spring suspension for smooth ride 

| Horizontal bolt circle, 4 hole, 2 hubs 8 2 spindles, dust caps, ® Reinforced tongue for added stability 

5 Hp. Tecumseh 3" shaft, #6051.........8139.95 tapered bearings. lug bolts & cotter pins $34.95/set e 1%” ball hitch | 

5 Hp. Briggs, 34" shaft, #6052.. ....$139.95 9 Stake pockets so you can add 2x4 stakes 

8 Hp. Tecumseh, cast iron sleeve, 6081.$192.95 High speed trailer wheels 8 tires. Fits all 4 hole boat © Popular 480 x 8" high speed tires with 
В Hp. Briggs, 1" shaft, #6080...............$232.95 & snowmobile trailers. @ 4 bolt wheels 


10 Hp. Tecumseh, cast iron sleeve, 6010 $232.95 
10Hp. Tecumseh, elec. start, #60101... $259.95 
3-20 Hp. Horizontal А Vertical engines available at 


Items Size Ріу Cap. Sale tire only 
1211 480x8 4 590 105. $19.95 $15.95 
1212 570х8 4 715163. $29.95 $24.95 
1216 480x12 4 780 Ibs. $32.95 $24.95 


® Steal fenders 

Ө 4 solid rubber easy rolling casters 
© All lights & reflectors included 
(must go truck freight collect) 
Utility Trailer $124.95 
Complete road ready kit. Easy assembly with basic 
tools. Load capacity 1060 Ibs. Bed size 40" x 48" 


Includes fenders. List $279.00. Items 12542 
(will ship 48 states for $30.00) 


| , UT PPP 
ydraulics | | BARREL STOVE KITS — ,, s 


Trailer springs. 134" wide w/eye center of 25'2" 

| Items Capacity Springs Leafs Sale 
1250 1000 Ibs. 2 2 $20.00/pr. 
| 1251 2000 Ibs. 2 3 $22.00/pr. 
1252 3000 Ibs. e 3 $25.00/pr. 
Single Spring Set Shackle. Items 1255, 99.50/pr. 


Your FREE 
Catalog! 


I STANDARD KIT, |S!))% cast iron and will 


INC: Dept. 1 3996 y convert any 55 or 30 gallon barrel drum 

801 East Cliff Road, Box 1219, Burnsville, Mn 55337 Bus into ап efficient and economical wood | 
burning heater. A SUPER VALUE! RI. 

Call our order dept. at 1-800-533-5545 ІШ оа Salus, 8.95 5. 


In Mn call 612-894-8310 ي‎ | 
N.C. & S.C. residents. visit our Charlotte store!  |wawces| ` DOUBLE BARREL KIT, when used with ` 
Phone Orders - j Ш above kit will convert it into a double 
i | 8: р barrel stove. The secondary gases are 
Prices Expire ta all els : trapped and create greater efficiency as 
9 /30 /86 Friday & Saturday Sam to 5:00pm 


а l they travel through the top barrel. 
We Ship UPS, Bus or Truck I #15057, Wt. 19 Ibs, List $39.95.....511.95 


with Club membershi 
plus shipping & handling 


оге Straits 
| BROTHERS: ` 
ІМ 


ARMS 


— T 


== 
| 


| YES, TAKE ANY 
COMPACT DISC HERE. 


Three Dozen To Choose From! 


Piano Concertos 
Nos. 12 & 20 
Rudolf Serkin | 


| Itzhak Perlman 
MOZART 
Violin Concertos 
Nos. 3 & 


vine, 
Camluctor 


115169 151758 143765 


115146 
Chick Corea: Elektric Band Phil Collins: No Jacket Bach, Organ Works е Daniel The Cars: Greatest Hits Sunday In The Park With 
Rumble, Side Walk, Cool Weasel uired • One More Night, Sus- CROCO NER D a plays the Toccata & Tonight She Comes, Drive, You George * Bernadette Peters, 
ia, Got А Match?, etc. GRP sudio, Don't Lose My Number, etc. Fugue in D Minor, others. Philips Might Think, Shake It Up, others. Mandy Patinkin & original cast. 


DIGITAL 140093 Atlantic 120771 DIGITAL 115193 Elektra 153702 RCA DIGITAL 154014 

Brahms, 21 Hungarian Dances Stars And Stripes Forever * The Daryl Hall & John Oates: Live The Canadian Brass: High, Bach. Brandenburg Concertos 
Claudio Abbado conducts the Philip Jones Ensemble plays 15 At The Apollo * Apollo Medley, Bright, Light & Clear е Baroque Nos. 4-6 «Тһе English Concert 
Vienna Philharmonic Orchestra. Sousa greats. London DIGITAL Everytime You Go Away, others. ems for brass ensemble. RCA led by Trevor Pinnock. Archiv 
DG DIGITAL 115408 қаты НСА 140625 IGITAL 144529 DIGITAL 125417 


Alabama: Greatest Hits е She 


rt, Symphonies Nos. 40 & 


Wagner, Orchestral Highlights 


Mozart, Requiem * Schreier 


Rimsky-Korsakov, Schehera- 


And |, Why Lady Why, Feels So Мога (Jupit ег) * James aig with From The Ring * Vienna Philhar- leads the Leipzig Radio Choir & zade * André Previn conducts the 
e a ennessee Hiver, others. the Chicago Symph ony. Н monic Orchestra/Solti. London Dresden State Orch. Philips Vienna Philharmonic. Philips 
А 120247 DIGITAL DIGITAL 115426 DIGITAL 115039 DIGITAL 115415 


Carmen (Highlights) • Film 


John Cougar Mellencamp: 


Lionel Richle: Can't Slow 


Simple Minds: Once Upon A 


Led Zeppelin IV (Runes) 


soundtrack. Migenes-Johnson, Scarecrow * Small Town, Down * All Night Long (All Night), Time * Alive And Kicking, All The Stairway To Heaven, Black Dog, 
Domingo, Maazel conducts. R.O.C.K. In The U.S.A., etc. Riva Running With The Night, etc. Things She Said, others. A&M Rock And Roll, Four Sticks, etc. 
Erato DIGITAL 154105 144512 Motown 110767 142320 Atlantic 112014 


THE ULTIMATE IN SOUND AND SAVINGS! 

Yes, any Compact Disc here is yours FREE —when you become 
amember ofthe Compact Disc Club. You pay only shipping and 
handling—then need buy just one more selection at regular 
Club prices (usually $15.98) during the next year. 


HOW THE CLUB OPERATES 

As a member, you select from hundreds of exciting Compact 
Discs described in the Club's exclusive bulletin mailed to you 
13 times a year. Each issue highlights a Featured Selection in 
your preferred musical division plus an impressive array of 
alternate selections. If you'd like the Featured Selection, 

you need not do a thing; it will be sent to you automatically. 

If you'd prefer a different Compact Disc, or none at all, just 
return the Notification Card enclosed with each issue of 

CD Discovery by the date specified on the card. You will have 
at least 10 days to decide, or you may return your Featured 
Selection at our expense. And you may cancel your member- 
ship at any time, after completing your membership agree- 
ment, simply by writing to us. 


HALF-PRICE BONUS PLAN! | 

As a member of the Compact Disc Club, you enjoy big sav- 

ings. With every Compact Disc you purchase at regular Club 

prices, you receive a bonus certificate. Collect two bonus cer- 

tificates and take a Compact Disc of your choice for just half 

the regular member's price, plus shipping/handling. 
SE 


DON’T MISS THIS OPPORTUNITY. 
Simply complete the coupon and mail it today for your 
FREE Compact Disc and membership in 

the Compact Disc Club. 


YOUR SAVINGS START HERE... 
(Й Mail to: Compact Disc Club / РО. Вох 91412 / Indianapolis, ІМ 46291 


Ү ЕЅ, please enroll те as a member of the Compact Disc Club апа 
send me the Compact Disc | have indicated below free. | need buy 
just one more CD at pe Club prices in the next year... without obliga- 
tion to buy anything further! (Shipping/handling added to each shipment.) 


WRITE THE NUMBER OF YOUR FREE MEMBERSHIP CD HERE: 


, 

ü 

Ё 

É 

| am most interested in the following type of music—but am always free i 
to choose from both categories (check one only): li 
Е 

R 

f 

f 

E 

Ё 


А Service of RCA 


Ci MR. 1 O CLASSICAL 2 П POP/SOFT ROCK 

О MRS. 

L1 MISS — | 
First Name Initial Last Name (Please Print) 


Address Apt 


City ( ) State Zip 

e "C (— ( —À—M———— — € ——!i:—‏ ن 
Area Code‏ 

Limited to new members; continental U.S.A. Only one membership 

per family. We reserve the right to request additional information or 


reject any application. Local taxes, if any, will be added. (А?) 


CD22 


You learn how to 


i ! 10-DAY FREE 
Peachy fain Айла POPULAR SCIENCE BOOKS 
and metric units TRIAL COUPON Box 2018, Latham, N.Y. 12111 
P69P 
Please rush _____copy(ies) of MATH FOR CONSTRUCTION, WORKSHOP AND THE 


HLNDREDTHS - GF 
Mur, METER BIA E 


HOME (No. 160) to me. 
| enclose $25.95, plus $2.64 to cover delivery and handling charges, for each copy 


—— a L8 I E SS SS Lo 1 шен тән ISSA SS SSS I —o I I 1 1 LIT. 


ordered. 
Bill me later for $25.95, plus $2.64 to cover delivery and handling charges, for each 
copy ordered. (Res. of AZ, CA, CO, FL, GA, IL, MI, NY, OH, РА, SC, МА, VT, WI add sales tax.) 
i; og e————— ——— ——————————C———— 
Addres — 
City 
The book shows you Money back within 10 days — 
ыы if not fully satisfied. Zip 
offset method. UCM Oe ee ey ee ee e men "qun vr n 
Clip & Mail Today 


Here's exactly the shop math 
you need to figure all your 

^ handyman and building 
e projects easily, economically... 


8 ае о the rise. 
did MATH FOR CONSTRUCTION, WORKSHOP AND THE HOME 
by Robert Scharff 


This invaluable book was custom-written specifically for the home handyman to help you 
with all your math-related home and shop projects ... how to figure the dimensions for 
framing a roof and estimate your lumber needs. How to figure the amount of paint you'll 
need to cover your house, or how many bricks you'll need to build a wall. You learn how to 
determine the pounds of force needed to lift a given load with block-and-tackle. And how to 
calculate the cutting speed of a high-speed lathe for cutting stainless steel, or the proper tap 
drill size for an American Standard 34-іпсһ-10 NC thread screw. 

You get basic electric calculations, learn how to figure the costs and materials for wiring a 
house. How to estimate your heating and cooling needs (including evaluating solar heat and 
wood burners). How to plan proper space ventilation, figure plumbing and piping needs. 
How to determine the potential energy savings of weatherstripping, insulation, storm 
The first step in windows, etc. This book delves into virtually every job you're likely to tackle. 
samay es 2 | The book covers home finances, too... installment buying and discounting, computing 
and eum. a loan and interest rates, calculating returns on stocks and bonds, determining insurance 

premiums. Even cooking, sewing, gardening, yard and field work, finding the shortest route 
on a map. You learn metric math and how to use pocket calculators. The book gives you a 
chapter on home computers, and much more. 
= In addition, this hefty book (672 pages) gives you over 170 data tables for everything from 
E \ the sizes of softwood lumber and grinding wheel speeds to the electrical consumption of 
ІШ household appliances, wire gauges for feeder and branch circuits, and much more. Тһе 
І book also contains over 300 show-how dia- 
grams and drawings. 

And, throughout the book, you get an enor- 
mous number of tips on tools and materials, 
how-to hints and advice on the procedure or 
project at hand. MATH FOR CONSTRUCTION, 
WORKSHOP AND THE HOME will be such an 
important addition to your how-to library, you'll 
wonder how you ever did without it. You'll find 
the book indispensable for all sorts of time and 
money saving calculations, for helpful how-to 
information, and much more. 

Take advantage of this 10-day free trial offer 
right away — mail the above coupon today. 


| POPULAR SCIENCE BOOKS 
| Box 2018, Latham, N.Y. 12111 


Send for your copy today! 


You learn how to 
ligure dimensions for 
bathroom alterations. 


"a  CEMTERM (өші OF TOR ET 
es dar 


HERNIA 


BRIEFS f Medicare Pays 80% | 


BRAND NEW - No truss, belts or hard pads. Wash and 
| wear. 88% cotton. Wear 24 hrs. Looks like regular § 


| underbrief. Operation not necessary. Money-back диаг. 
Write or call tor FREE brochure in plain wrapper. 


Toll FREE 1-800-325-0007 (24 hrs./7 days) 
(Fla. call collect 305-235-7736) 
H.P.H. CORP. (Ortho /Med. Mfg.)Dept. H86-C 
14120 S.W. 142 Ave., Miami, FL 33186 


OO Mizer“ 


Three ^ 
Acc Portable Bandsaw Mills | 
a po, • One Man Operation е Safe - Precise 
E e Capacities to 32" Dia. x 33' Long 
| * More Lumber Рег Log 
ЙЕ. Е ы Prices from 


$3,995." 


Buy direct from the world's largest 
— manufacturer of Portabla Bandsaw | 
a Mills at any of 3 Factory Sales Locations 


e^ i a For catalogs send $1.00 to: 
Wood-Mizer Dept Е22 8180W. 10th St. Indpls, IN 46224 (317) 2711542 


30 Ways to Help 
You Qualify for 
the Job You Want 


Free Facts about Career 
Diplomas and Degrees 
Now at home in your spare · 
time, without any previous 
experience, you can train 
for a money-making career 
„even get a Specialized 
Associate Degree. Call or 9 INDIA 
send for free information on the career ield that 
interests you most and how to train forit. 


TTA 1-800-228-5300/ 25, . 


TOLL CALL ANY TIME—?4 hours a day, 7 days a week. g 
F R EE No cost. No obligation. No salesman will visit. 


| е == — OR MAIL COUPON TODAY = — = 
ics 


International Correspondence Schools 


SINCE 1891) Dept. PCS86, Scranton, РА 18515 
Send free facts on how І can study at home for the 
career | have chosen. No obligation. No salesman 


will visit. CHECK ONE CAREER ONLY. 
ASSOCIATE n. салы ASSOCIATE IN SPECIALIZED 


BUSINESS D TECHNOLOGY DEGREE 
PROGRAMS е PROGRAMS 

C Business Management C Mechanical Engineering 
C Accountin Technology 


CO Business Management O Civil Engineering Technology 
with d in Marketing O Electrical Engineering 
C Business Management Technology 


with option in Finance C Electronics Technology 
CAREER DIPLOMA PROGRAMS —————— 
C Computer Programming O Electrician 
C High School C Police Science 


L]Catering/Gourmet Cooking C Art 
O Microcomputer Repair O Small Business Management 
C Auto Mechanics C Wildlife/Forestry Conservation 


O Bookkeeping CO Diesel Mechanics 

O Hotel/Restaurant Management [ ] Gun Repair 

C Drafting LJ Motor SR air 

C Air Conditioning & O Sur apping 
Refrigeration CITVVGR FE air 

[ ] Electronics ГІ Veterinary Assistant 


CI Travel Agent 
These courses are offered by ICS and North American Correspondence 
НАМЕ АБ 
ADDRESS 
CITY/STATE/ZIP 
PHONE М0. | | 


* PABK өдө PORT 
“БА. "бл 74 i 10 X 20 Ft. Covers] 
WC d ES Y For Cars» Trucks» Boats 
С Steel Frame/1 Hr. Assembly 
j | Heavy Duty Poly-Tarp Cover| 


| 


| "Send nd $1 for brochure & fabric sample to: 
AWERICAT= Dept. Р5%М.3018 Mevada*Spokane, WA 99207 
@(509) 484-9223 


SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


Be Your Own Boss 
...IN YOUR OWN BUSINESS! 


fascinating and highly profitable profession . . . 
.. YOU Can Do It, Too! 


“Мо more hard, nasty work for me. 
Now І have my own business and with 
hardly any effort І average around $50 
a day. Thanks for my new start in life." 
Sam Walker Prichard, Alabama 


“I opened my own business, spare 
time, seven months after I enrolled and 


Hundreds we ve trained have succeeded in this 


"Before enrolling I 
checked other courses 
and also asked for 
advice from several of 
the professional 
locksmiths іп my area. 
They all said Foley- (a5 
| Belsaw was tops and ba Eu ^ 
the most versatile f T 2 
Key Machine. \ қаш... 
"I always fou E 
wanted to have 
my own business 
апа now I do, thanks to Foley-Belsaw.” 
David Fairbrother—Dave's Locksmith Service 


made a profit of $329 for the first week." Мааида EOD DE 
B. A. Deberry Littleton, Colorado Work Part Time, Full Time — Right al Home. 


a Ф а 


Get into this booming high-profit business that’s 


Easy to learn—Easy to do—Easy on You! 
Never before have money-making opportunities been so No Extr 
st 


Included With Your 
Locksmith Training 


BURGLAR 


great for qualified Locksmiths. Now lucrative regular 
lock and key business has multiplied a thousandfold as Co 
millions seek more protection against zooming crime. ІН 


Yet there's only one Locksmith for every 17,000 people! ALARM 
Make Up to $26.00 an Hour — even while learning! ипи пасг 


Train FAST at Ноте! 


You're “in business” ready to earn $10 to $26.00 an 
hour a few days after you begin Foley-Belsaw's short- 
cut training. Take advantage of today's unprecedented 
opportunities in locksmithing for year-round EXTRA IN- 
COME in spare time — or ulitime in a high-profit busi- 
ness of your own. Hundreds we've trained have done 
it. So can YOU! All tools plus professional Key 
Machine given you with course. These plus practice 
materials and equipment, plus simple, illustrated les- 
sons, plus expert supervision, plus business-building 
guidance will enable you the KEEP THE MONEY 
OMING IN! Ideal for retirement — good jobs, too. 


SEND FOR EXCITING FACTS—No Obligation 


training. Covers 
all phases of 
Burglar, Hold-Up 
- and Fire Alarm 
servicing and in- 
stallation. This 
valuable and 
timely instruction 
includes all special tools and 
supplies. ONLY Foley-Belsaw offers 
such extensive training in this 
rapidly expanding field as a part of 
your Locksmith training. 
ADVANCED Locksmithing! 

How to change combinations, in- 
stall and service Safe, Vault and 
Bank Safe-Deposit Box locks. 
You'll find it fascinating and high- 


Discover what's in Locksmithing tor you — how Foley-Belsaw's ly profitable work. 

master-locksmith-approved training can give you the skill you 

can depend on to EARN MORE — NJOY LIFE MORE. ня 
PRO KEY AXE. ALL SPECIAL TOOLS AND 


EQUIPMENT d 
MACHINE , тж 


month to your income "E а” 
and it won't cost you a pen- لاہ‎ 
ny extra with your training. 409 


Find out all about it! 
Just fill in and mail coupon below (or send post- 


RUSH — FOLEYBELSAW INSTITUTE 


10992Field Bldg., Kansas City, Mo. 64111 


асылы ae full information and details by COU PON. 


DO IT TODAY! 


j" COUPON TODAY 
FOR THIS FACT-FILLED 


FOLEYBELSAW INSTITUTE, 10992 FIELD BUILDING ЖІГІ N 


KANSAS CITY, MISSOURI 64111 | BELSRUI, 


C YES, please send me the FREE booklet that 
gives full details about starting my own business in 
Locksmithing. | understand there is no obligation 


and that no salesman will call. і 


| BOOKLET! 


® Tells how you quickly | 
1 train to be your own boss 


Name 
Address 
City. 


| ——— i Op —— -— 
Шын m жән ән тән жән жән X ай 
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in a profitable Sparetime 
or Fulltime business of 
i your own PLUS complete 


details on our 30-Пау Send for your 
NO RISK Trial Offer! сору today! 


СО 


Have all the pure, fash | water 
am you want 
FREE! 

You can drill 

a water well in 
your backyard 
next weekend! 
| Over 99,000 
| home water wells 
drilled this easy, 
low-cost way 
since 1962! 


-—— ыы а. 
- j ji d ae + зай 


` CALL TOLL-FREE 
4 -800- 821-7700 


(Ask for Operator 5099) 
Or Clip Coupon and Май Today! 


Anderson Road 
Opelika, Alabama 36802 


| Please тай your FREE Brochure. 


| 
| Print Name | 
| Address | 

| 


. ONE-MAN ` 
of 1. Sewell 


The Only 
ONE-MAN 
PORTABLE 


SAWMILL Of Its Kind In The World! 
If you need good, high-quality lumber, dont let 


inflated lumber prices stop your important build- | 


ing projects. The Foley-Belsaw goes right to the 
trees and turns out smooth, true-cut lumber. . 
even beginners get excellent results. Just one 
man (no crew needed) can easily cut enough on 
weekends to save hundreds of dollars over high 
lumberyard prices. For power use tractor PTO 
or other low HP diesel or electric unit. Factory- 
direct selling keeps price low, and convenient 
time payments may be arranged. 
Send for FREE BOOK! Just mail coupon below for 
“How To Saw Lumber’ booklet and complete facts 
on the One-Man Sawmill. There | is NO Oblit ation 


Е Вана Со. 
Bos! 30660 Field Building i 
‘bala Kansas City, Mo. 64111 d 
Please send all facts and details in Î 
your FREE BOOK "How To Saw j 
Lumber". 1 understand there is No | 
Obligation and that No Salesman will | 
call on me. 


Ы. 


Д 

І 

I 
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| А: Д А і 
City-State ip J 
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Got a Minit? 
Make 
a Button! 


with 


It only takes a "minit" to enter 
the fast and easy, fun and prof- 
itable world of button-making 
with Badge-A-Minit. These 
214" plastic coated buttons 
are fun to wear, fun to make 
and easy to sell at flea mar- 
kets, fairs, conventions, 
sporting events, 07 апу- 
where people congregate. 
Supply buttons for 
community events, 
school clubs or churches. 
Button parts cost only penmes each, 
finished buttons seil for much more. 

Only $26.95 gets you started with everything you need to 
make buttons. 

Send today for our FREE colorful 48 page — 
catalog PLUS a FREE 24 page book full of 
button-making ideas from Badge-A-Minit. 


GUARANTEED 


E - жән жән жән жән жән тон O11 1 1 T 1717 T1. 
Badge-A-Minit Ltd. Пері. P i us 
348 North 30th Ad.. Box 800, реу jk 61301 [Р 
(815) 224-2090 "m 


L| SEND ME FREE the catalog and idea book! | 
| YES, SEND ME the Badge-A-Minit starter kit tor only $26.95 
plus $1.75 shipping (IL. residents add $1.62 tax) 


[| Visa |! MasterCard 
Credit Card Мо. 
Exp. Date Signature E 


CABLE 
` TIES 


250 pieces 


No tool chest is 
complete without 
them! 


4” 5” 2” 
11 // 14 


سے 


1000s of uses 


SEND $14.95 TO: 
TMG. P.O. BOX 357 


NORCO, CA 91760 
CA residence add 6% sales tax 
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4 x» LOAD-TOTER 4-і 
WILL DOUBLE YOUR PICK-UP TRUCKS 
LOAD CARRYING CAPACITY 


3,000 Ib. PAYLOAD 
TR 


NETT m, 
CLEARANCE 


e Improved handling under e Prolongs tire life. — Ün 
heavy loads. e Maintains vehicle road height. E ا‎ 
Better handling when trailering. ө Restores old vehicle road height. 99. 
Eliminates bottoming out. e May be transferred to other (2 Bars $165.00) 

vehicles of the same make. CHECK, C.O.D., 


г 
е 

€ Acts like stabilizer bar. 
е Provides sway bar action. e 
Ф 
өз 


Eliminates dangerous fish tailing factory ride. | WE PAY SHIPPING 
Protects chassis system, е Attaches to frame, side to side MO. RES. ADD 
and springs. è Dealer inquiries invited. 6% TAX 
— کچ‎ WHOLESALE MERCHANDISERS 
mm WE ACCEPT 777 P.O. BOX 32089, ST. LOUIS, MO. 63132 = „wp 
VISA & MASTERCARD TRUCK NAME MODEL YEAR — Ü 4WD 
PHONE ORDERS iE 
TOLL FREE 
1-800-325-9938 EXT. 215 ADDRESS 
IN MISSOURI CALL ei STATE m" 
314-576-9115 PHONE 


Easy do-it-yourself installation in 30 minutes or less- 
No special tools or lift needed--Lifetime Guarantee! 


Maintains original vehicle smooth OR CREDIT CARD 


3,000 ib. PAYLOAD 


Classified Opportunity Mart 


Reach 4'/ million readers every month with an ad in Popular Science's Classified Opportunity Mart. NOVEMBER Issue Deadline (on 
sale OCTOBER 14) is AUGUST 25. Rates: $8.00 per word. Min. ad 10 words. Darker type (bold) words $1.00 per word extra. Display 
Classified: $445 per inch. Payment with order, or charge your Visa, MC, Amer. Exp., or Diners Club account (give # & exp.) Advertisers 
using box number in ad must furnish name & street address for our records. Send order & remittance. (new advertisers please submit 
sample with order) payable to POPULAR SCIENCE, Classified Dept. 6C, 380 Madison Avenue, New York, NY 10017. 


Mary C. Ansbro, Class. Adv. Dir. 


BOATS, 


.INBOARD/OUTBOARD MOTORS | 


BOAT Plans — Patterns — Kits — Hun- 
ı dreds of designs — Sailboats — Power- 
[boats — Sportfishers — Rowboats - 
Duckboats — Bassboats — Canoes — 
Hydroplanes — Simple construction — 
Proven results — Tremendous savings! 
Gigantic 160-page catalog $3.00 ($4.00 
. Airmail) — Includes Free “Boatbuilding 
‘Supplies’ catalog. GLEN-L, 9152 Rose- 
i eruns, Box 7565F, Bellflower, CA 90706. 


BOAT KITS—SAIL —16 -30' all trailer- 
гаре molded fiberglass hulls and decks 
соте factory assembled— you install 
| factory supplied interior. Save half factory 
i built cost. No experience required. FREE 
: 40) page catalog. LUGER, Dept. AC-96, P.O. 
Вох 1398, St. Joseph, MO 64502. 816/233- 
. 5116. 


| BOAT KITS - PLANS - PATTERNS - 
| FRAME KITS - 200 Designs - 40th year - 8. 
в" - Plywood - Fiberglass - Steel 

| POWERBOATS - Cruisers - Houseboats - 

Hydroplanes - Runabouts - Duckboats 
i (Cunoes Kayaks) - SAILBOATS - Daysail- 
‘ers - Trailersailers - Multihulls - SUP- 
PLIES - Epoxies - Polyesters - Cloth - 
Foam - CATALOGUE $3.00 Airmail $5.00) 
‘(Book Amateur Boatbuilding $6.75) 
|! Clarkcraft 16-5 Aqualane, Tonawanda, 
NY 14150. 


BOAT PLANS—2 sEATER-16 OA L 
Неча, Wood. Aluminium: Con LAND Е 
siii VW Motor Pues T 17 
Hiaded Fans Plans Are Computer 
Drawn dei Color Білгің lacie Vater 
Lice A ice Versus Mle Pax With 
Calu Phot $ 00 US Plais Pak 


MILLENNIUM 
ENTERPRISE 
3544 Southbrear 
Traverse City. МІ 


MA 195 19684 
a WINDSTAR пва 2L ІСЕ 


WATER 


With Cobar Drawings $45 00 U У 


AUTO SUPPLIES & EQUIPMENT 


.ALTERNATOR Generator 
Book. Price: Hedelund Engineering. Box 
26024, Las Vegas, NV 89126. 


MOTALOY ring valve job while driving 
guaranteed $10.00 two $18.00 postpaid. 
Andris, Box 34081, Dept. 5, San Francisco, 
СА 94134. 


НОУЕНСВАҒТ 


HOVERCRAFT Plans, Parts. Catalog 
$1.00. Universal, Box 281. Cordova, IL 


61242, 


AERO-CAH Amuzing Hovercraft built 
(easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus. 

Flies over. land/snow/water. Complete 
plans and booklet. $10.95. Aero-Projects, 
Box 5118P5. Clinton, NJ 08809. 


ADVANCED ‘Ultralight Hovercraft’, 
Unique controls, simple operation. quiet, 
versatile and safe. Infopack $6.00. Write: 
шн, PO. Box 478, Carleton Place, 
| Ontario, Canada. K7C3P5 


BURGLAR/FIRE ALARMS 


Rebuilding | 


‘Telephone Equipment. 


ALARMS Catalog: Complete Instruc- 
tions апа Parts. Home and Cars, CCTY, 
Only $1.00. РО. 


lox 1504. Upland. CA 91786. 


ELECTRONIC мағана stuns and dis- 
orients attackers, Send 8. A.S.E. for more 


information, Cameo Enter prises, Р.О, Box 


63. Accord, МА 02018. 


AUTOMOBILES 


BUILD A BIKECAR s ./ Е 
Тһе Amazing Mini Car 

Built with Bicycle 

Parts! Electric- Pedal 


PLANS $7.95 (н 


| Plans ілсінде Opnbonal Body Desig 


Like Old Cars? 
Subscribe to Hemmings 
Motor News, world’s larg- 
est old car marketplace. 
Hemmings has over 600 ' 
pages of ads each month, crammed with thou- 
sands of old cars and parts for sale. Only $16.75 
for 12 giant issues. Subscribe to the ‘bible’ of old 
car collectors today. Send to: 
Hemmings Motor News 
Dept. 917,Box 100, Bennington, VT 05201 
ORDER TOLL FREE 
1-800-228-2028 (Ext 137) 
(Within Nebraska dial 1-800-642-8300) 
VISA/ MasterCard Only 


CARMITE-IGNITION LOCK 


ASTRONAUTICS 


ANTIGRAVITY — PARANORMAL — 
ENERGY. Information Package $2.00. 
HEER, Box 5286, Springfield, VA 22150. 


MASA anti gravity device. Patent disclo- 
sure. $4.50. Cetar. РОВ 2252-A, Coeur 
d'Alene, ID 83814. 


SPACE Shuttle Videos/ Products Catalog: 
$1.00 (refundable). Ricon, 5863-ps Village 
Forest, Houston, TX 77092. 


À BUILD YOUR OWN 
"| ROCKET MOTORS! 


* 40 POUNDS THRUST! 

* FIFTY CENTS EACH! 

* BUILD A DOZEN IN 
AN EVENING! 


C d T ied гі 
SAMPLE of m — мен 
MAKE YOURSELF Irom materials pou find around thi house. 


Send 52 00 10: 
ері. РЕЗ THE TELEFLITE CORPORATION. 
11 Kitching St.. Sunmymead, Calil. 32388 


ALTERNATE ENERGY 


TESLA, FREE ENERGY, ETC. New tech- 


nical publications. Tesla Book Co.. 1580 


Magnolia. Millbrae, СА 94030. 


NIKOLA TESLA Information sources. 
Send 3%. Chris Hall, 530 W. Alpine #15 
Upland, CA 91786. 


MANUAL OF FREE ENERGY DEVICES 
AND SYSTEMS. Free Details. Electro- 
dvne. Box 11422, Clearwater, FL 33516. 


Dorothy Ellis, Sr. Class. Adv. Asst. 


GENERATE 
YOUR OWN 


Send one dollar for information. See how you 
can use this efficient wind generator for your 
home, cottage, RV. remote sit, boal..and more. 


We have complete power systems and full 
line of accessories 


THERMAX CORPORATION, Dept. P596 | 
Оле Mill St, Burlington, VT 05401 602/658-1098 
39 Main St, Vankleek Hill, Ом КОВ 1RO 613/678-3322 
Tix 503472 THERMAX BTV 


FREE HYDROGEN FUEL and Охуреп 
Generator uses Water and Solar Cells. 
Plans and Kit $12.00. Prairie Power, Box 
8291, Edmonton, Alberta. ТӨН OLO. 
Canada. 

FREE Energy Generator. $9.50 
French Research, 621-E South 3rd, 
Walla, WA 99362. 

SOLAR cells rated 2ОМА at 0.6V each in 
direct sunlight $1.15 ea. Min order $5.00 
write: Solar Systems, 2354 Samoa Way. 
San Jose, CA 95122. 

BREAKTHROUGH WIND GENERA- 
TOR out-performs all competitors. 
Efficient, rugged, affordable. 300 watt 
$595.00. FREE details. Rt. 8 Box 51 L.R.B.. 
Flagstaff, AZ 86001, 602-526-7661. 

SOLAR  Photovoltaic Products, Ват- 
gains. Gil Electronics, Box 1628, Soquel, 
СА 95073. 


lans. 


Valla 


KITES 


FREE COLOR CATALOG 
| Choose from over 100 kites. 
Many unusual & innovative kinds. | 
fl Call or write for your catalog today! І 


|] Into Тһе Wind .(303) 449-5356 | 
0 2047-Р Broadway, Boulder, CO 80302 g 


ALL TERRAIN VEHICLES 


BUY ONE AND WE'LL 
MAKE YOU AN 
EXCLUSIVE DEALER" 


drive ATV 


Amphibious E: 

2 and 4 passenger models 
Call toll-free 1-800-255-2511 
NY and Alaska 716-855-2226 Collect 
Canada toll-free 1-800-338-0012 
Recreatives Industries, Inc. 

60 Depot Street 

Buffalo, NY 14206 


"if the territory still is open 


AVIATION 


BOOMERANGS -- INCREDIBLE 
RETURNS! Unique sport, Exciting hobby 
FREE l0th Anniversary Catalog. World: 
best! Boomerang Мап. 1806-2 М.Яға., Mon 
roe, LA 71201-4222 


AIRBOATS 15 to 250 Horsepower, Air 
drives, Engines, Propellers, Plans. Hover 
craft. Nationwide Delivery. Catalog $2.00 
Sportscraft, Box 188R. Meeker, OK 74855 


The Homebullt 


JET HELICOPTER mana 


LOW - COST DESIGNS / ASSEMBLY METHODS 
è Carries one person-plus è Vertical take-off & landing 
= * Hand-rtoel construction & Can be flown without 
= а license е Uses low-cost fuel 


CONSTRUCTION 


= Completely Illustrated — 
Only $11.00* 


rag 
“чу Helicopter Experimenter's 
FUAMNCHBCHOK 


Fillad with designs, data, methods and suppliers 
for the rotary-wing hobbyist (ца). Only $10.00" 


*BOTH ABOVE BOOKS: ONLY $18.00 
FOREIGN: add $2 per book postage. Send U.S. funds only. 


Ап extroordinary 
Kit Helicopter! 

Details sent 
with book orders. 


| aes | ^ 
Птн occuper) | Е.О. Вох 50-А 
infa: 3 i 
$3 or FREE ELI AFT men a 21139 
with $18 order! NU ast. 1970 y i 


oa FOR HELICOPTERS, 
PLANES & GLIDERS 

e PLANS е KITS | 
COMPLETED JETS | 


BUILT BY HOME BUILDERS | 

FOR OVER 20 YEARS! 

“JET POWER" COLOR VIDEO (VHS) 49.95 
130-LB. THRUST JET BLUEPRINTS... 25.00 
20-LB. THRUST JET BLUEPRINTS .... 15.00 

Send for FREE BROCHURES! 
510.00 — Completa Information Package 
Pius 60-Page Technical Handbook 


EMG ENGINEERING 


Р.О. BOX 1368-G 
HESPERIA. CA 92345 


TOOLS & MACHINERY 


Shown wiaccessarles 


CAMPBELL TOOLS COMPANY 


2100P Selma Rd. Sr 


Latest Tool For The Painter 
Stop messy overflow! Use less paint! 
Maintain the correct amount of paint on 
-.. your brush each time! Order today! 

>| 1-55.95, 2-$9.95 Plus shp & hndl 
“>| 1-800-826-8870 (IL 618-594-2533) 
"| CARLYLE PRODUCTS 

Carlyle, Illinois 62231 


4 METAL Cutting Lathe $104.50. Taig 


15048 Proctor, Industry. CA 91746. 
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TOOLS & MACHINERY (cont.) 
SMALL FOUNDRY Furnace. a 


Free Literature. Pyramid Products, Dept 
М. 3736 South 7th Avenue, Phoenix, AZ 
85041. 


“SHARPENERS REPORT" Monthly 
Newsletter, Sharpening Guidebook, Angle 
Wall Chart, Free details. Skog Company, 
Dept, PSY, PO. 22559, Minneapolis, MN 
30472. 


BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. Guaranteed. Catalog 
$1.00 (refundable. Camelot, Dept. 33, Box 
65, Bristol. Wisconsin 53104. 


UNIVERSAL For work shops and hobby en- 
MACHINE TOOL  gineers. Reasonable price. Avail- 
MECANIX® L-150 LL able inch or metric version. 

6" x 14" KOTOBUK! BOEKI COMPANY 

11-11, Saga 1 chome, 
Koto-ku, Tokyo, Japan 
Telex: 0-252-3476 

KBKK J 


acancies of agent 
available in several 
districts). 


LATHES - MILLING MACHINES 
MACHINE SHOP SUPPLIES - TOOLS 


Catalo s $1.00 (over 2 200 pag 


Toll Free Number For Orders - 
j36-P 


PO Box 53 Hurricane, WV 25526 
REPRESENTATIVES OF MAN MANUFACTURES 
| 304-562-3538 К 


PLANS, BLUEPRINTS 


HIGH TEMPERATURE PRECIOUS MET- 
ALS MELTING FURNACE. Plans 56.95. Т. 
Tyler, Box 2700A, Huntington Beach. CA 
92647. 

AUTHENTIC BUTCHER BLOCK TA- 
BLES. Plans $5.00. 5129 Bullneck, Balti- 
more, MD 21222. 


BUSINESS OPPORTUNITIES 


NEW Discovery in Battery recondition- 
ing. Eighteen months guarantee! Means 
Big Profits Fast! Electoan, 7415 Gable Dr. 
Little Rock, AR 72205. 


CONCRETE Block Machinery; Catalog 
$1.00. Route One. Box 3740. Rapid City, 
South Dakota 57702-3740. 


IMPORT-Export opportunity. profitable 
world-wide. mail order business from 
home, without capital. We ship plan for no 
risk examination. Experience unneces- 
кагу. Free Report. Mellinger. Dept. C2699, 
Woodland Hills, California 91367. 


BORROW 5300-530,000 Worry Free! 
Keep Indefinitelv! Free Details! Write: 
American, 1601 Main. Plainfield, IN 46168. 


BUMPER Sticker Printing Device. 
Cheap. Simple. Portable. Free details 
Bumper, РОВ 2279HLLC! Tampa, FL 
93622. 


LEARN MIRROR RESILVERING, Free 
Information. Silvercraft. Box 127. Lans- 


downe, РА 19050. 


ALUMINUM SCRAP-Recycle Yourself- 
MAKE $25.00/POUND! Free Informa- 
tion: Industrial-PS69, Box 127, Alexandria 
Bay, МҮ 13607. 


REPAIR HYDRAULIC JACKS —Free 
details. Hydraulie Parts Supply, Dept. 5, 
Box 4157, Brownsville, TX 18520. 


RECYCLE METALS. МО, МОТ BEER 
CANS! Easy $458 weekly! Free informa- 
tion, Hornsby's. Box 1214, Franklin. TN 
37065-1214. 

EARN $20,000 per month. Free Informa- 
tion. DL, Inc., Dept. PS, Box 32165, Tucson, 
AZ 85751. 


HUGE PROFITS! Reconditioning used 
car batteries. Secrets others dont tell. 
Stamp please. Battery Outlet, Box 3300, 
Hickory, NC 28603. 


MAKE HOMEMADE BOOKLETS. I'VE 
EARNED 5187.000 WITH MINE. MONEY 
NEVER STOPS! Free information: Dasher, 
РО. Box 1039, Gatlinburg, TN 37738. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-P Brigh- 
ton lith, Brooklyn, NY 11235. 
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$192.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 50¢ 
(Refundable), Woodwins, Bridgewater, MA 
(2:324. 

$40,000 ON1/3 ACRE! New hydropon- 
ics— inexpensive, pleasant, practical! Free 
information. Planters, Box 1214, Franklin, 
TN 37065-1214. 


SPARE time fortune іп Vinyl Repair. 


Huge demand creates exceptional profits. 


We supply everything. Details free. VIP 
20:36 Montrose, Chicago 60619. 
GOLD Stamping Machines. Inexpen- 


sive. Quality. Large imprint. Area. Free 
details. Magic Systems, РОВ 24986 (LLC), 
Tampa FL 33623. 


MAKE Rubber Stamps. Highly Profita- 
ble Business. Free Details. Stamper, POB 
22809 (LLC), Tampa FL 33622. 


ати Catalog Orders. We drop-ship 
55 best-selling specialty products. Low- 

i below wholesale prices. Immediate 
delivery. Spectacular home business oppor- 
tunity. Free Book. SMC, 9401 De Soto Ave., 
Dept, 28-69, Chatsworth, CA 91511-4991. 


FREE! TREASURY OF HOME BUSI- 
NESS OPPORTUNITIES, POPCO, BOX 
34370, BARTLETT, TN 38134-0370. 


$1,000 weekly mailorder. Immediate 
opportunity. No obligation. Enterprise, 210 
Welch-PS, Ames, LA 50010. 


SCREEN Print T-Shorts. Inexpensive 
kits. Free Details. "T-Printer" РОВ 23991 
(LLC), Tampa, FL 33623. 


YOU Can Make Money Wholesaling. 
Free Details. Brokerage, Box 230187, 
Montgomery, AL 36123. 


MAKE BIG MONEY REPAIRING WIND- 
SHIELDS, & Plate Glass! Up to 560,000 
yearly! Call TOLL-FREE for Valuable 


FREE report. +800-321-2597. Glas- 
Weld Systems. Box 5755-C9. Bend. OR 
97708. 


5,001 MONEYMAKING  Opportuni- 
ties! Free catalog! Dynamics, Box 1306 Н. 
Stow, ОН 44224. 


$100,000.00 CREDIT Line! Free 
Details! Credit-PS886, Box 2298, San- 
dusky, OH 44870. 


$25,000 LOANS INTEREST FREE! 


Secret Federal law WIPES OUT PESTS!! 
Details FREE! Moneywise-S, Box 26744, 
Tamarac, FL 33320. 


GET RICH using OTHER PEOPLE’ 


MONEY! Unique—amazing business! 


Details FREE! Finance-S, Box 4605, Mar- 
gate. FL 33063. 


GET RICH !! Secret law smashes debts— 


brings cash credit! Details FREE! Wealth- 
Kit-8, Box 4036, Pompano, FL 33063. 


FREE! Get listed, Receive (1000's) the 


Hottest Business Opportunities. Nonstop. 
Listing. Box 4222, Rockford. IL 61110. 


MAKE BALLOON ANIMALS. $400 
Weekends! FREE SAMPLES/INSTRUC- 
TIONS: Funnymans—PS69, Box 250, 
Alexandria Bay, NY 13607. 


[ SELL HOW-TO BOOKS BY MAIL | 


UP To 2000% PROFITS 
START NOW! 


| We drop shipped at very low prices books cassette 
tapes, manuals and reports Beautiful illustrated 
catalogs circulars and sale aides supplied for your 
mail order sales. Start without capita! One of the 
fastest Money Making іп mail order industry. 
Complete details and catalogs Send 51.00 for 
postage (refundable) to: 
LONG PUBLISHING, Dept. P-27 
РО. Box 1465, Garden Grove, CA 92642-1465 


$1,000'S WEEKLY 


Home Business Directory 
Exciting free details. Write: 
Box 2019-PS 
New York, N.Y. 10163 


FINANCIAL INDEPENDENCE! Сот- 
lete Guide. Establish Solid, Secure 
“nancial Future With Your Own Profita- 
ble Business At Home. 254 Pages. $18.95. 
Alan Ente ee 8855-A Bexley Dr., Pico 
Rivera, 90660. Money Back 
e duel 


D.J. BUSINESS! VEHY PHOFITABLE 
and FUN! Write: T.N.T. Productions, Box 
43, E. Rochester, NY 14445-0043. 


$5,000 MONTHLY Guaranteed! New 
Home Mailing Program Guaranteed Earn- 
ings. Start Immediately. Details Write: 


LBI Systems, Dept. PS, Box 3430, Jamaica, 
NY 11432. 


14,947 HONG KONG, Taiwan PROD- 
UCTS CHEAP Small lots. Some samples 
free. Harbor, Box 1719-PS9. Yuba City, CA 
95992. 


f LITTLE-KNOWN SECRET REVEALED 
8 Buy Dirt Cheap - Automobiles, 
i Trucks, Vans, Boats, Furniture, 
ң Stereos, Appliances 8 TVs --- a 
: thousands of other items selz ed (е 
Bin narcotics raids — : 
Resell at Big Profits! > 
1 Free Information! 
^ Write MARCEL fs EB , " 
\Тоаў, 1 Р.О.Вох 7557 
eot Monroe, LA 71211 * 


MANAGE Any Business PROFITABLY 


в, = 


Guide $8.95, DJM. Вох 1657-PS, Perris. 
CA 92370 - Calif. add tax. l 
NUWAY  BUILDING--Make durable 


building plastic easily. Waterproof, Fire- 
proof. Attractive. Cheap. Start small. Bays 
Laboratory, 2086-2075 Drive, Cedaredge, 
CO 81413-9628. 

BOOKS-by-Mail Business Kit. How to 
start and operate your own profitable busi- 
ness at home GUARANTEED send 320.00 
cash, check, money order or write today for 
free details. Dorine Massey, Dept PS. 
А786. КЕЗ, Box 222, Clinton, IL 61727. 


LEARN Piano Tuning. Big Profits! 


| Empire School. Box 1014PS. Jupiter. FL 


33468-1014. 

MAKE MONEY [from your hobby or sport 
and enjoy doing it. Send $3.00 to: КЕМ 
Publishing. РО. Box 916, Auburn. WA 


| 98071-0916. 


HIGH Pr ofits With C ustom T- shirts And 
Caps. Inexpensive. professional heat 
transfer machines. All supplies. Press 
Magic, PO. Box 22809, (LLC), Tampa. FL 
33623. 


AMAZING Fortune hidden in “junked” bat- 
teries. Take it for pennies! 17 vears Success 
Secrets yours now, Write: OwenCo, 771 PS, 
Battle Ground. WA 98604. 


MONEY —MONEY —MONEY 
Send now for free details on how to make 
more money than vou ever dreamed of 
Anthem Books. 4009 Pacific Coast High- 
way, Torrance, CA 90505, 


LEARN Sewing Machine Repairing. Men, 
Women, Lucrative Profits. Gresslin Corre- 
spondence School. Box 5104. Spencer. ТА 
51301-0804. 


MAKE PVC Furniture. Turn your spare 
hours into $31.200 yearly! Easy home 
assembly business. Write: PVC. 771Р5, 
Battle Ground. WA 98604, 


MAILORDER Opportunity: Start profita- 
ble home business without experience or 
capital. Write for free book. plus details. 
Mail Order Associates, Inc.. Dept 572. 
Montvale, NJ 07645, 


SUCCESSFUL HOME BUSINESSES. 
Start Immediately. No experience. Free 
Details. Independence. R.D. 3 Box 143. 
Pinebush. NY 12566. 


MAKE $20,000 yearly cleaning restaurant 
duckworks. Easy 8 hours weekly. 
Untapped marketplace needs you now! 
Details: Duckworks. 771 PS. Battle 
Ground, WA 98604, 


NEW Mercedes-Benz, $153.29 monthly. or 
BMW, $91.62... Guaranteed.... Write: 
Foxco, Box 2655-69 PS, Springfield. УА 
22152. 

$500. WEEKLY Recycling Discarded 
Tires! Stamp Appreciated. La Vallees, 
Fountain, FL 32438. 


AMERICAN DREAM! Complete Network 
Marketing Business Plan. Gain Financial 
Security. Free Package: Mr. Nickel, 2301F 
Santa Clara, Santa Ana, CA 92705. 


FREE INFORMATION. How to start and 
operate your own profitable business. 
Information Inc, Dep-49 РО. Box 15712 
Plantation Florida 33318. 


NEVER OFFERED BEFORE Highly profi- 
table business. Every automobile owner 
potential customer. Complete details 
$5.00. (Refundable) Magnolia Associates, 
Box 1184P5, Yazoo City, MS 39194. 


| FREE. 
| Crossing, Pennsylvania 18977. Creditcard 
| orders 24H RS. (2151 736-2880, 


START Your Own Big Money, Easy Home 


AMAZING Profits! Sell wholesale! retail/ 
mail-order. Any quantity: Jewelry, Giftw- 
are, Toys, More. 33.00 (refundable) bring 
Giant Catalog! Confidential price list. 
Cloud, 231-325 Merrick Blvd., Laurelton, 
NY 11413. 


JOINT-VENTURE MANUFACTURER 
WANTED for development and mass- 
production of GIROCYCLE. PRES, PO 
Box 306, Queens, NY 11372. 718-424-3993. 


INCREDIBLE Income! Sell information 
by mail. Details: MCPI-SI, 231-32 Merrick 
Blvd.. Laurelton, NY 11413. 


SUPER PROFITABLE home business. 
Big savings for you. Free information. 
Rowe, 210 Косктоот, Georgetown, TX 
78628, 


TRYING to find your fortune answering 
opportunity ads? Give yourself an edge. 


| Save time, money, and despair. Write: :AP- 


PS61, 
5328. 


$3,000 MONTHLY Information Busi- 
ness Brings. Initiative-S, Box 10179, Alex- 


POB 5328, Glendale, AZ 85312- 


| andria, VA 22310. 


$40 - $180 Per Hour. Amazing Break- 
through process restores. Burned and 
Damaged Countertops WITHOUT НЕ- 
PLACEMENT. Customers everywhere, 
apartments, homes. Information Free, 
RENEW, Box 19636-55, Portland, OR 
97219. 


PROJECTION TV. Make 5855 assembling 
Projectors. Easy. Results comparable to 
$2.500 projectors. Total cost less than 
$30.00.. PLANS, 8 LENS & Dealers Infor- 
mation 820.50. Illustrated information 
Macrocoma-aax, Washington 


Book Business! Free Details, Rey, 12841 
Hawthorne Blvd.. $117M. Hawthrone, CA 
90250. 


$1,000'S MONTHLY!" Seven most profi- 
table home businesses. Easv how-to 
instructions. Free information. Marcliff. 
13110 Patuxent. Dept. Р5986, Baltimore, 
MD 21220. 


FINANCIAL FREEDOM! START YOUR 
OWN PROFITABLE BUSINESS. FREE 
DETAILS! PUBLISHERS, BOX 720770, 
HOUSTON, TX 77272. 


MAKE MONEY Part-time. Learn new con- 
cepts. Guaranteed. Proven. S.a.se. R.A. 
Investments, 20954 Parthenia €4. Canoga 
Park, CA 91304. 


STARTING YOUR OWN SUCCESSFUL 
BUSINESS. FREE Subscription to Oppor- 
tunity Magazine tells how. Write Opportu- 
nity, Dept. H50. 6N. Michigan. Chicago, IL 
60602. 


PROFITABLE OCCUPATIONS 


HYDRAULIC JACK REPAIR MANUAL 
and catalog $5.00. Hydraulic Parts Supply, 
Box 4157, Brownsville, TX 78523-4157. 


REPAIR lawnmowers thousands of parts 
and tools wholesale list 40e. Ellwanger's 
PS.. РО. Box V, Port Jervis, NY 12771. 


FREE. Brochures. Repair air condition- 
ing. Refrigeration. Tools, supplies, full 
instructions. Doolco, Inc.. 11252 Good- 
night, Dallas, TX 75299. 


GOV'T SURPLUS 


MILLIONS OF SUHPLUS BARGAINS! 
Jeeps included! Many 1% original cost. 
"Nationwide Government Directory" — 
$2.00 (Guaranteed!. Disposal, Box 19107- 


FI. Washington, DC 20036. 


IS It True You Can Buy Jeeps for 844 
through the U.S. government? Get the facts 
today! Call 1-312-742-1142 Ext. 4606. 


GOVERNMENT Money Booklet - Con- 
sultation, $24.95. Field. (718) 434-0781. 
1116-H, Brooklyn. NY 11230. 


LOTTERIES 


WIN MILLIONS in Canadian lotteries. 
Free details plus FREE TICKET OFFER. 
Lucky Buck (PS), Box 171, Station W, 
Toronto, Ontario, Canada МБМ 422. 


ADDRESSES! ALL STATES - FIVE 
COUNTRIES - $3.00 COMPLETE - 
5.а.ө.е, Southwest, Box 5276, Chula Vista, 
CA 92012-5276. 


DO ІТ YOURSELF 


HYDROGEN AUTO FUEL FROM 
WATER. Amazing Free Report. Merit, Box 
5363, Louisville, KY 40205. 


which includes full details & illustra- 
tions of all mold designs & sizes, easy 


іо read plans, handy tools & tech- 
niques, & marketing information. Your 
$6 Is refundable 


АА ыі: 


E-Z BLOCK MOLD CO. INC. 
Dept. 206, Box 28747. 51. - Louis, MO 63145 


E REPAIR — Illustrated 
How-To book shows easy volt/ohmmeter 
problem checks, washers, dryers, refriger- 
ators. Free details, DLRP 713 Silvertone, 
Richardson, TX 75080D 


ELECTROPLATING. Complete Text- 
book. Electroplate Metallic/Nonmetallic 
Items. $11.95. Details Free. Tropic, Box 
95P. Palm Bay, FL 32906-0095. 


SAVE $$$$ with NEW 
Auto Hairc utter 
Deed rper /friends тете A 

r everytime, easi 
Back of head is easy too. . 
Measures length, cuts, 
tapers, collects all 467 
clips, self-sharps. P с "s 
Al automatically | 2 
You just pass it over hair. tt 8 fast and TAY e. 
Make extra money! Cut hair in the spare time! 
Get fresh haircut in minutes, often as you like: 

You'll look better. You'll feel better! 

Free Haircut Guide included with every order. 
Patent pend. Use our haircutter for 60 da 
If not delighted, get immediate full cash re nd. 
Free info. Mail today $16.95 for haircutter to: 


Hobocut (0.8, РОН 9 Kaj j B. U0 Ue. 


NEW! FIBER OPTIC voice link. Send 
your voice over a beam of light via an opti- 
cal fiber. Complete kit includes Micro- 
one, Speaker, Fiber, PCE’ and all parts 
basis assembled. Introductory offer-send 
$34.95 to: FIBER SCIENCES, Box 5355, 
Chatsworth, CA 91313-5355. CA residents 
add 6.5%. 


ASPHALT MAINTENANCE & REPAIR 
GUIDE For Parking Lots, Driveways. How- 
To'S, Materials Needed, Where To Buy. 
$5.00 Asphalt Advisors, Box 1305, Engle- 
wood, CO 80150. 


МАМ de GRAAFF GENERATOR 
250,000 Volts of Electrostatic Energy. 
Experiments. Lightning, Truly “Hair Rais- 
ing”. Free Details. Associated Scientific, 
Box 15098, San Diego, CA 92115. 


Build Your Own 


SANDBLASTER 


Earn up to $40.00 per hour removing rust and paint from auto 
parts, farm equipment or any metal surface. This portable unit 
removes rust and paint at а rate of ane square foot per minute 
continuously and is built from common inexpensive materials 
simple step by step guide shows how to convert a VB engine 
into a powerful 4 cyl. engine / 4 cyl. compressor combination 
Ма complicated machine work. Money back guarantee if not 
completely satisfied 


Send $15.00 plus $1.00 handling to 


Em .. Aj 
DESIGN PUBLICATIONS | MERE 
РО. Box 102-5 
Columbia, ІП 62236 


4 EASY STEPS to Professional Carpet 
Installation Complete with photos and dia- 
grams. Send $9.95 for booklet. ACV Enter- 
prises, P.O. Box 5365, Bloomington, IN. 


VOICE Disguiser, FM Transmitter, Tele- 


phone Transmitter and More! Send 
stamped envelope: Xandi, Box 25647, 
Tempe AZ 85282. 


4321 CATALOGS | isted. Sources For Any- 
thing! $5.00 Catalogs. Box 92452X, 
Atlanta, GA 30314. 0-0 


WANT ТО SELL VOUR HOME... 
without paying a real estate broker? We 
supply Do-It-Yourself Manual/Kits and 
For Sale Signs. Information $2.00. The 
Resource Link, Inc.. Dept-PS, Вох 1735, 
Des Moines, LA 50306. 


CHAINS ON PORCH SWING SQUEEK? 
Send $3.00, special bearing kit. SWING- 
| BIRGS, Box 640-PS, Loreauville.LA 70552. 


SYNCHRONIZE YOUR CHRISTMAS 
DISPLAY, make it more impressive. Write: 
Display, Box 2035, Inver Grove, MN 55075, 


PROJECTION TV. Convert your TV to 
project 7 Foot picture.. Results comparable 
to $2,500 projectors.. Total cost less than 
$30.00.. Plans and 8" Lens $21.95. Illus- 
trated information FREE. Macrocoma-aa, 
Washington Crossing, Pennsylvania 
18977. Creditcard orders 24HRS. (215) 736- 
3979. 


MICRO BUGS 


Highly advanced bugging equipment. Ultra- 
small transmitters, concrete mics, telephone, 
pen bugs and much more. Send $2.00 to 
' , MICROCOM for catalog 
(REFUNDABLE). Unbeatable 
prices. 
13 MICROCOM TECHNOLOGY 


PLANS — All Parts Available in Stock 

e LC5 BURNING CUTTING CO2 LASER .. es 00 
е RUBS RUBY LASER RAY PISTOL .. 

e BTC5 1.5 MILLION VOLT TESLA COIL... 

е PTG1 PLASMA TOR NADO GENERATOR.. 40. 00 
e GRA1— GRAVITY GENERATOR 10.00 | 
e MAGNETIC CANNON/ PROJECTOR 10. 00 


KITS — Includes Plans and Parts || 
. rte SIMULATED RED/GRN/YEL LIGHT 


. 384.50 
~ BTC3K 250,000 VOLT TESLA COIL....... 159.50 
e |OG1K ION RAY GUN... ..109.50 
. + PSEA PHASOR SHOCK WAVE PISTOL ..49.50 


M © INE K INFINITY TRANSMITTER ...........134.50 
e МЕТІК 2-3 MILE RANGE FM VOICE 
XMTR PC BOARD .. ..49.50 


ASSEMBLED AND TESTED PRODUCTS 

e СОЗО RED 1MW PORTABLE НЕМЕ 

e TCL30 SOLID STATE TESLA COIL З5КУ. 24.50 
e IPG50 POCKET PAIN FIELD GENERATOR.64.50 
е BLS10 BLASTER DEFENSE WEAPON .....89.50 


~ PPF10 PHASOR PAIN FIELD PORTABLE 249.50 | 
е SNP20 SECURITY PHONE LISTENER .....99.50 


е CATALOG CONTAINING DESCRIPTIONS OF 


ABOVE PLUS HUNDREDS MORE AVAILABLE FOR 
SER M INCLUDED FREE WITH ALL ABOVE 


PLEASE INCLUDE $3.00 PH ON ALL KITS AND PRO- 
DUCTS. PLANS ARE POSTAGE PAID. SEND CHECK, 
MO, VISA, MC TO: | | 
INFORMATION UNLIMITED 
P.0.80X716,DEPT.P8 AMHERST, NH 03031 


PICKS UP A WHISPER 50 FEET AWAY 
| The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
| a simple wireless microphone. Simply snap the 
unit on top of a 9V battery and you can hear 
every sound in an entire house up to 1 mile 
away! Use with any FM radio. Tunes to any 
frequency from 70mhz— 130mhz. Easy to as- 
semble kit includes all parts and instructions. 
Only $29.99 tax incl. 
| Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
on orders of 2 or more. All orders shipped by | 
U.S. Mail. COD add $4.00. Personal checks 
allow 21 days. 


DECO INDUSTRIES 
BOX 607 


BEDFORD HILLS, NY 10507 
914-241-2827 


REAL ESTATE 


CANADIAN COUNTRY PROPERTIES. 


Acreages for recreation, development, 
farming, fishing, hunting, investment, 
minerals, еіс. OUR 7І5Т YEAR. Terms 
avallable. Titles guaranteed. Catalog air- 
mailed $1.00. DIGNAM Corporation, Suite 
481, 85 Bloor Street East, Toronto, Canada, 
M4W 1B5. 


CALIFORNIA. Acreage. Lots. $40 down. 
40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423. 


leSafe—Easy to use 


GOVERNMENT HOMES 
From $1.00. You Repair. Álso Delinquent 
Tax Property and Foreclosure Lists. For 
Information Call Refundable 1-312-888- 
0123 X-H-504. 


ARKANSAS, Free List, Homes, Farms, 
Land, American Realty, 71 North, Mena 
AR 71953. 


MONTANA LAND 


20 Acres (or more) starting а! $6950. with 8150 down. 
8956 58'ma. Near Beautiful Yellowstone Park and National 
Forests. Іп the heart of trophy elk, deer, moose, antelope and 
turkey hunting. Blue ribbon trout streams. Guaranteed Ac- 
cess. INSURED TITLE AND WARRANTY DEED. Your Inspection 
Welcomed, Free Color Brochure. Video Tapes Available. 


Call Today TOLL FREE: 1-800-252-5263 
Yellowstone Basin Properties 
1119 М. 7th Ave., Dept. PS, Р.О. Box 3027 


Bozeman, MT 59772-3027 е (406) 587-5469 


20 BIG acres in WESTERN MONTANA, starting at $9850 | 

. $200 down, $114/month. Trout Aviv pei al 
camping. Elk, deer, moose, bear. ADJACENT to National 
Forests, near established towns. Yellowstone and Glacier 
National Parks nearby. GUARANTEED ACCESS, INSURED 
TITLE, WARRANTY DEED. FREE color s photos, 
maps. FULL MONEY-BACK GUARANTE 

CALL TOLL FREE 1-800.592- 5990. 
TREASURE STATE қаланы 


210 Milwaukee Street, 
Deer Lodge, Montana 59722 - Mabe) BÀ 846-1000. 
НОМЕ CRAFT. SMAN 

DOES YOUR SUMP PUMP WORK dur- 
ing power failure - Ours Does - without a 
plumber. Catalog $1.00 Refundable. Resi- 


dential Safety Systems Inc., 600 Cross St., 
Bldg. A, Lakewood, NJ 08701. 


MAKE PVC PIPE FURNITURE Many 
proven plans. Profitable home business. 
FREE DETAILS J&L Casual Furniture, 
Box 208P, Tewksbury, MA 01876. 


| FREE CATALOG 

Of energy savers, a pro problem solv- 
ers, home products from Jem Lawe Com- 
pany, 700 Main Street, Westbury, NY 
11590. 


STEAM ENGINE KITS, Power models 
at savings to you! Send $1.00 for literature. 
РМ. Research Inc., Dept. 5, Rd #2, Box 29, 
Wellsville, NY 14895. 


FEDERAL FURNITURE 
Construction drawings, 
and techniques for chairs, 
tables, small projects. 


Imoney order for $24.95 plus 
$2.64 delivery and handling to} 
Popular Science Books, 
Dept. РБЭР PO. Box 2018, 
Latham, N.Y. 12111. 


i IKE n 
eSharpens all knives 

including serrated, = 

scissors and other tools 
eProvides fine cutting edge 
eldeal for home / hobby 


Add $1.50 HDL] 
Tx Res, add 6-1 /8% 
J&R DIST Bex431 721 Houston Tx 77243 
| MasterCard/VISA send ассі /expr. date 


REMOVE chlorine, sulphur, gases, impuri- 
ties from your tap water. CFS Enterprises 


(40/1), 12455 Stuebner-Airline—306, 
Houston, TX 77014. 
FREE CATALOG 


Of energy savers, drainage problem solv- 
ers, home products from Jem Lawe Com- 
pany, 700 Main Street, Westbury, NY 
11590. 


HEATING & AIRCONDITIONING 


| ECONOMICAL, self-feeding, Feeken Fur- 
| naces efficiently heat your home or build- 


ing burning low cost biomass fuels like 
cardboard pellets, wood pellets, corncobs, 
wood chips and wood waste from cabinet 
shops. To learn more about Feeken Fur- 
naces and biomass fuels send $5.00- 
refundable with purchase. Feeken Mfg., 
Comfrey, MN 56019. Box 878. 


ELECTRONICS, STEREO НІ FI 


SEE IN COMPLETE DARKNESS 
With amazing new infra-red night view- 
ers. Kit $189. Factory assembled $295. 
Super lon ng range model $750. (Dealers 
Wanted). Catalog $1.00, Crosley (H), Box 


840, Champlain, NY 12919. (514 739-9328) 


AMERICAN FIELD, T 
| BOG, WALL STREET JOURNAL and others 


HIGH VOLTAGE SURGE DAMAGE 
Protect your computers, terminals, T 
Surge Protectors, 130V Clamping Sei 
$13.95 General Electronics Mfg., 251 
Dixie, Pontiac, MI 48055. 313-674-3151. 


RADIO/TV 


POLICE Scanners, Regency, Beare: 
Fanon. HPR, Box 19224, Denver, C 
80219. 


CABLE EQUIPMENT. Guaranteed lo 
est prices in U.S. Jerrold, Hamli 
Zenith—many others! Lowest deal 

rices! Orders shipped within 24 how 

aster-Card — VISA —C.O.D. accepte 
Free Catalog—call: (800) 345-8927 onl 
Pacific Cable Co., Inc., 7325'» Rese 
Blvd. #210, Reseda, СА 91335. All oth 
information, call (818) 716-5914. 


CABLE TV Equipment. Low prices we sh 
C.O.D. Send $2.00 for catalog. Cabletro 
ics Unlimited, РО. Box 266-5, S. We 
mouth, MA 02190 (617) 871- 6500. 


IGF іп One Ao 
г Мон ie 
armi Watch In Алу Roo 


WIRE-L = 3 5 Geni £ 


TUNES іп оз UHF ch 14 a 200^ Ша ШЕ І B “Hf E 
Пысы AMAZING promt | 


PASS к Ал Yeo Т 


І iyc R 8 Dei SJ Satellite Systems .; Computers 
| ÇO MORE “MESSY CABLES" oe А-В SWITCHES 
I weer. CLEAR ATAR - EAST “PLUG-INS si 1F 


1:7. 9 [BOO 222-4707] TEL "cti 


pears ORDERS : TV GENIE Ce. PO Вон 945 GRESI HAM OR DR 372 
ape = ни 


DOGS 


NOT ELECTRONK 


REHABILITATE DOGS: from Electric Shock-Shy , 
СОЯЯЕСТВ.............. 


* Housesoilinge Diggin 
Shy 


* Jumping е Gun Go 

* Chewing = Breaking Point = Heel * бей Cont 

* Barking * Over Ranging «Stay * Guard 

* Biti a Busting Birds «Drop = Fetch 
For: F Dogs * Hunting Dogs + Stock Dogs + Show Dc 
ON TV with: Barbara W. Carson, Dick Cavett, i 
Linkletter, Merv Griffin ARTICLES: SPORTS AFIEL 

IME MAGAZINE, TV GUIDE 


* HUNT 
worldwic 


A science engineering breakthrough! A set of unig 
dog-sound makers that condition dogs incredit 
fast. Small. Used from the palm of the hand. Ne 
hypnotic control, even at a distance. No lea 
needed. Novices become experts. This me 
discovery is a learning-sound catalyst that teach 
direct to the dog's mind. Renders bodily paintraini 
obsolete. Safer. Kind. Yet, more powerful! Do 
simply don't fight it. Tunes dogs in, makes them wa 
to please you. Unequaled loyalty-bonding. Sar 
instruments and system (the Dr. Miller paten 
dispensed ay veterinarians for dog behavior. Na 


thousands of satisfied users in U.S. & foreig n lane 
From $25 to $175 FREE catalc 
DOG-MASTER SYSTEM: 

496 Wilshire, Box 250, ra Hills, CA 913 


ог Call (BOO) 824-7888 - k for рини 6; 
A Division of Environmental Research Laba. Copyright $ ji 


SALESPERSON - DISTRIBUTOR 
WANTED 


THERE IS MONEY 


Start earning extra cash instantly... plus 
receive 830% discount on a pair of cushion comfort Knapp 
shoes for yourself from the largest direct selling shoe 
company in the entire country. Over 20,000 sales people 
like “ourself are making money every day selling from our 
full color catalog featuring over 250 attractive styles for 
men and women including dress, casual, work, salety and 
outdoors. Knapp will send you a complete FREE 
SELLING KIT, including everything you need to get 
started earning extra money immediately. There is по risk 
when you sell Knapp shoes. We support our sales people 
with free training and back our shoes with an unconditional 
money back guarantee. No cost! No Obligation! 
Send today!! 

` Thomas МсСайгеу, KNAPP SHOES, One Knapp Centre 

5785, Brockton, МА 02401 


Name 
Address 
City 


State Zip 
America Works 


in Knapp Shoes 
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VIDEO 


FEELING Scrambled? Heres the answer; 
MICROWAVE T.V RECEIVERS 20" Dish 
system (1.9 - 2.7 GHz) lifetime warranty 
send $89.95 to: K&S ELECTRONICS, Box 
34522P5, Phoenix, AZ 85067 $2.00 
CREDIT on phone orders (602) 
230-0840 - Call now for same day ship- 

ng. Dealer rates! Brochure, s.a.g.e. Visa/ 
Mec C.O.D. 8/ Money Orders. 


VIDEO CASSETTE REWINDER! Free 
Brochure! Midland Mail, 610PV, 103 God- 
win, Midland Park, NJ 07432. 


SATELLITE TV 


SATELLITE OWNERS Unlock your Video- 
Cipher, Parts and Plans, $35.00. 1-(305) 
752-9202. 


QUALITY Products Low Prices - Free Bro- 
thure and 800 number. SSE, РОВ 3833, 
Ocala, FL 32678. 


WINEMAKING 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
Kraus, Box 7850-N Independence, MO 
64053. 

WINEMAKERS - Beermakers Free Cat- 
alog, Low Prices, Free Recipes. Cellar-5, 
Box 33525, Seattle, WA 98133. 


WINEMAKERS—BEEAMAKERS Free 
Illustrated catal ов. Continental, Box 188- 
PS, Casselberry, FL 32707. 


“HOW То” Make delicious German Beer 
and Wine at home. No special equipment 
needed. Fantastic taste! CONEX SALES, 
1702 W. Camelback, Suite B-339, Phoenix, 
AZ 85015. $4.95. 


WINEMAKER — Beermakers: Free Ilus- 
trated catalog of supplies. Semplex, P.O. 
Box 12276H, Minneapolis, MN 55412- 
0276. 

WATER PURIFICATION 

DRINK PUREST WATER! Home Distill- 
ers. Discount Prices! 800-874-9025, 


WATERWISE, Box 45981, Center Hill, FL 
34254-0459. 


JEWELRY 


CLOSEOUT Jewelry. 55e dozen (Catalog 
Abel. Roussels, 107-1635 Dow, Arlington, 
МА 02174-7199. 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH (or Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Pre- 
cious Metals, 10 5. Wabash, Dept. 157, Chi- 
cago, 60603. 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


CARTOONING, SIGN PAINTING 


LEARN Бірп Painting. Free Catalog. 
Kaufmann Supply, Centertown, Missouri 
65023. 


ARTS & CRAFTS 


NEW paste Epoxy Color Kit repairs every- 
thing in color, Fully tested. Skyline, Dept. 
H, Box 470855, Tulsa, ОК 74147. $10. 95 
Postpaid First Class Mail. Check or Money 
Order Guaranteed. 


JOKES & NOVELTIES 


FREE Catalog! Things you never knew 
existed! 1600 Novelties, Jokes, Tricks, Sci- 
ence, Hobbies, Sports. Johnson-Smith, F- 
03, Bradenton, FL 34203-3796. 


HOBBIES & COLLECTION 


MILITARY Medals Catalogue $1.00. Sub- 
scription $6.00. Vernon, Box 1387PS, М. 
Baldwin, NY 11510. 


MAAGIC Catalog $1.00. Magic and Fun 
World, 1717 Wickham Road, Melbourne, 
FL 32935. 


PATCHES DECALS & BADGES 


GUARANTEED Lowest Emblem Prices! 
Pins. Decals. Free Catalog/Quotes. Stadri, 
61R Jane, NY 10014. (212) 929-2293. 
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PHOTO FINISHING 


KODAK FILM—Only 35¢ A Roll — 
Details $2.00. Melzl. 29 Whittney, E. 
Brunswick, NJ 08816. 


COMPUTERS 


TI-99/4A Software/Hardware bar- 
gains. Hard to find items. ie selection. 
Fast Service. Free Catalog. Enterprises, 
Box 690, Hicksville, NY 11801. 


BIG Reward for vour Home Computer 
Work. Send $10.00 for details or $2.00 for 
more Informaiton to: Kimputer Tool, РО. 
Box 5091, Covina, CA 91723. 


FREE programs! IBMpcs/ Apples/Commo- 
dores/Adam/TRS805/TI89-4A. Ezraezra, 
Box 522255Е, San Diego 92105. 


BUILD vour own IBM XT compatible com- 
puter. Instructions and parts. DMG Com- 
puters, Oak St., Box 25a, Uxbridge, МА 
01569. (401) 766-4473 or (617) 278-7421. 


SURPLUS Namebrand Software, Hard- 
ware, Gil Electronics, Box 1628, Soquel, 
CA 95073. 

LEARN about modems. Booklet $5.00 post- 
paid. Applehaus Ltd. Box 3131, St. 
Charles, MO 63302. 


EDUCATION & INSTRUCTION 


FREE Lifetime. Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-PS, McKeesport, РА 15134. 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Auto- 
suggestion, Box 24-A, Olympia, WA 98507, 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, 
DOCTORATES. ACCREDITED, ІМЕХ- 
PENSIVE, FAST. FREE INFORMATION. 
DR. JOHN BEAR, Р.О. BOX 11447-PSC, 
MARINA DEL REY, CA 90295. 


DEGREE PROGRAMS 


IN Management, Economics, Philosophy. 
Business Studies. Credits and Experience 
accepted. Prospectus (airmailed $2.00) 


Registrar. Sussex COLLEGE OF TECH- 
NOLOGY, HIGHFIELD DANEHILL, SUS- 
SEX, ENGLAND Rh 17 ТЕХ. Founded 1969 
students worldwide. 


ELECTRONICS B.S. Degree. Corre- 
spondence instruction. Accredited, МНС. 
Free catalog. Grantham, 10570 Humbolt, 


Los Alamitos, California 90720. 


SUPERLEARNING! Triple learning 
speed through music! Develop Supermem- 
ory: control stress. Free—book excerpt & 
catalog. Superlearning, 450-Р59 Seventh 
Avenue, N.Y.C. 10123. 


BECOME SUPER-INTELLIGENT! Guar- 
anteed results! Book $2.00. EDEPS, Box 
1462, Glendora, CA 91740. 


UNIVERSITY Degrees! Economical 
home study for Bachelor's, Masters, Doc- 
torate. Prestigious faculty counsels for 
independent study and life experience 
credits. Free information - Richard Crews, 
M.D. (Harvard), President, Columbia 
Pacific University, 1415 Third St., Dept. 
2R59, San Rafael, CA 94901; Toll Free: 800) 
927-0119; California: 800/552-5522; or 
415/459-1650), 

EARN More in 90 days. Free 1986 cata- 
logue describes 200 success proven corre- 


spondence Diploma courses. Granton 
Institute, 263B Adelaide Street West, 


| Toronto Canada. 


ACCREDITED UNIVERSITY DEGREES 
By Correspondence. University Counsel- 
ing Service, Dept. PS, PO. Box 620785, 
Orlando, FL 32862-0785. 


LEARN PROGRAMMING. In your spare 
time. No previous experience necessary. 
Learn computer applications, operation, 
and programming through this one course, 
and on any personal computer. Write today! 
HALIX INSTITUTE, Dept. 469, 1543 W. 
Olympic Blvd., $226, pi Angeles, CA 
90015-3894. 


HANDLE YOUR OWN LEGAL AFFAIRS. 
Be a Paralegal. Accredited Attorney 
Instruction. Home Study. FREE CATALOG. 
Southern Career Institute. Drawer 96P3, 
2158, Boca Raton, FL 33427. (305) 368- 
2522. 


UNIVERSITY DEGREES BY MAIL! 
Bachelors, Masters, PH.D.s...Free reveal- 
ing details. Counseling, Box 389-8РЭ, Tus- 
tin, CA 92680. 


| sive. Quality. 


NEED money for college? free scholarship 
information kit. Educational Services, 231 
Central Ave, Fredonia, NY 14063. 


WORLD WIDE COLLEGE OF 
AUCTIONEERING, INC. The original —50 
yrs. — World's largest! Term soon, Approved 
for VA. FREE Catalog. 1-800-255-2255 ext. 
5242. COL. GORDON E. TAYLOR, РО. 
Box 949, Dept. 3, Mason City, Iowa 50401. 


CARPETLAYERS Earn To $4000. Month y. 
Easy Home Training. Big Demand. Free 
Catalog. Carpet Crafts, 1115 J B Ave Acaso, 
Camarillo, CA 93010, 


HIGH SCHOOL Diploma at home. No 
classes. Low cost. Information FREE. Call 
toll free 1-800-228-5600 or write: American 
School Dept. 347, 850 E. 58th St., Chicago, 
IL 60637. 


BUSINESS SERVICE 


MONEY IN YOUR MAILBOX, Selling to 
our mailorder buyers! Large/small quanti- 
ties. Introductory offer, 500/$10.00. Free 
report. Trade Winds- 428, 31 Tracy Rd., 
New Platz, NY 12561. 


INCORPORATE Without Legal Fees! Free 
Booklet Tells How, Includes forms. Call 
now, Harvard Business Services, (800) 345- 
CORP. 


FRESH, HOT, RESPONSIVE “MAIL- 
ING LISTS." For FREE brochure write to: 
Reymer Associates, Box 412C, New Haven, 
CT 06513. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp: DDN, Box 
20152-G, Ferndale, Michigan 48220. 


WHOLESALE PARTS for lawn equip- 
ment. Minibikes, Karts, Chainsaws, Small 
Engines. Quality products. Send $3.00 for 
full line catalog. GRP Parts, PO. Box 
45245, Dept. 5, Somerville, MA 02145. 


WORLD Buyers Guide to Unusual and 
Innovative products. Information $1.00. 
Lawier, 76 Wesley Ave., Atlantic High- 
lands, NJ 07716. 


400,000 BARGAINS Below Whole- 
sale! Many Free! Liquidations... Clo- 
seouts!... Job Lots... Single Samples. 
Free details. Worldwide Bargainhunters. 
Box 730-B, Holland, MI 49423. 


BETTER HEALTH 


HOTTEST MULTILEVEL EVER! Dvnamic 
new company - started 1/86, gigantic 
monthly commissions already paid. 
Expects national first year sales record! 1- 
800-624-0894, extension 643, If no answer, 
1-800-431-1953 ar 1-800-341-1950, exten- 
sion 11. 


SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists. 60-15 Woodside Ауе- 
nue, Woodside, NY 11377. 


INFORMATION on any subject. Infor- 
mation Research International, Box 
25573, Washington, DC 20007. 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding. coat- 
ing, fiber воа, іп industry, abora- 
tories, craft work. Reproduce your designs 
with our mold materials. Catalog $2.00. 
Castolite, Dept. 86M/PS, Box 391, Wood- 
stock, IL 60098, 


HYPNOTISM 


FREE Hypnotism. Sleep Learning Publi- 
cation DLP Box 487, Anaheim. СА 92705. 


FREE Hypnotism, Self-Hypnosis, Slee 
Learning Catalog! Drawer Р5400, Rui 
doso, NM 88345. 


PERSONAL 


FREE information, how to become a min- 
ister and establish a church. WCL, Box 26, 
Joelton, TN 37080. 


MONEYMAKING 
OPPORTUNITIES 


BORROW 5300-530,000 Worry Free! 
Keep Indefinitely' Free Details! Write: 
American, 1601 Main, Plainfield, IN 46168. 


GOLD Stamping Machines. Inexpen 
arge imprint Area. Free 
details. Magic Systems, РОВ 24986 (LLD), 


Tampa, FL 33623. 


Фюов WEEKLY Clipping newspaper 
articles. Free information. MCPI-NC, 231. 
32 Merrick Blvd., Laurelton, NY 11413. 


EARN $300.00 to $1,800.00 PER 
WEEK, SPARE TIME. Enjoyable, appreci- 
ated. Help groups by presenting unique 
HIGH PROFIT item for fund raisers. Obvi- 
ous Value Easily Sells Itself. Free Informa- 
tion Package. Box 711A4, Tyler, Minnesota 
56178. 
$1,000 WEEKLY Home Business Direc- 
tory. Details. Box 2019-PS, New York, NY 
10163. 


GET RICHI! Secret law smashes debts— 
brings cash credit! FREE report!! Wealth- 
Kit-5, Box 4036, Pompano, FL 33063. 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP, 
2035 Montrose, Chicago 60618. 


"$1000's WEEKLY"! Mailing Letter! 
FANTASTIC OPPORTUNITY! Start Imme- 
diately! EXCITING FREE DETAILSI Write: 
SUCCESS, #605-PS, Dresher, РА 19025. 


BORROW 5500-540,000! “Overnight” 
On Signature. Keep indefinitely! Write: 
Action РМ-09, 3660 Wilshire, Los Angeles. 
CA 90010. 


WANT MORE MONEY? WE CAN HELP 
YOU GET IT. FREE INFO. Crestwood, Box 
1280, Shingle Spgs. CA 95682. 


EXTRA MONEY make up to $50,000. Send 
$3.00 for report to: Direct Mail Services, 
2622 W. Lincoln, Suite 104/PS, Anaheim, 
CA 92801. 


"HOW TO SAVE MONEY EVERY DAY" 
Incredible book everyone should read. 
Tips/secrets. Send $5.95 (postpaid): Paul’ 
Howard Associates-PS, 16055 Ventura 
#624, Encino, CA 91436. 


BUMPER Sticker Printer. Cheap, Sim- 
ple, Portable, Free details Bumper, POB 
22791 «LLDi, Tampa, FL 33622. 


HIGH Profits T-Shirts and Caps. Inex- 
pensive, professional transfer machines, 
supplies. Press Magic, РО. Box 22809- 
LLD, Tampa, FL 33623. 


FINANCIAL INDEPENDENCE, 31000'S 
Monthly selling information by mail. One 
letter gets complete report. Send $3.00. 
LARS-2 Publications, Box 5135, Wichita 
Falls, TX 76307. | 


"MAKING It Rich In the 805." Free Infor- 
mation. Self-Improvement, Rt. 4, Box 454- 
AA, Durham, NC 27703. 


WARNING: a salaried job may be hazard- 
ous to your wealth! Become your own boss; 
and keep all the money! Thousands have 
used this manual to do just that. Send 
$11.95 to: Success Marketing, P.O. Box 
36192, Oaklandon, IN 46236. 


WIN at the Horse Races! Spot the longshots 
just like the pros. Send $5.00 today. M I 
Publications, PO. Box 70420, Las Vegas, 
NV 89170. 


LOANS BY MAIL 


IMMEDIATE Loans to deserving individ- 
uals refused elsewhere. Many plans 
included. Try us! Associates, Box 95-P3, 
Brooklyn, NY 11235. 


BORROW $300-$30,000 Worry Free! 
Keep Indefinitely! Free Details! Write: 
American, 1601 Main, Plainfield, IN 46168. | 


BORROW 235,000 "overnight" Any 
urpose! Free Report. Success Research, 
ах 19739-FW, Indianapolis, IN 46219. 


BORROW $100— $100,000! Instant 
Reply! Rush stamped envelope! Marigold, 
Box 2030, (PS), Richardson, TX 75080. 


BORROW 5500-40,000! "Overnight" On 


Signature. Keep indefinitely! Write: 
Action PL-09, 3660 Wilshire, Los Angeles, 
CA 90010. | 


$100,000,00 CREDIT Line! Fre 
Details! Credit-P5886, Box 2298, San 
dusky, OH 44870. 


Free Detail, Financial, 535-52, Bellwood, 
IL 60104. | 


BORROW $50,000. Rush Stam 
Envelope: Finance, Box 1015, Carlisle, P. 
17013-6015. 


NEED Money? Cash, Loans, Govern 
ment Grants. 99% eligible-no investiga 
tion. КРА, Box 373-FNM, Woodmere, Ме 
York 11598, 


SAUDI BUSINESSMEN Hive Money to 
Ниу & Invest. Top Finders Fees Paid. 
IMEA, 986PS1, Box 3574, Newport Beach, 
СА 92664. 


REMAILING SERVICES 


FREE l|nlormzation! Postal Shor ppe: a 
East 900 South. Salt Lake City, UT 84111 


EMPLOYMENT INFORMATION 


OVERSEAS... 3/54000-$65 000 ) 
Free Report! Employment. Box 19760-FW. 
Indianapolis, ІМ 46219. 


JOBS, Cruiseships. Tugs, Ships, River- 
boats. Oilrigs: Women-Men. Work month- 
Home month. USA + Overseas. Informa- 
tion $3.00 Marine Employment. Box 223. 
Central. ІМ 47110. 


POLICE, Security and related careers are 
open now...nationwide. Detailed listings. 
Stamped envelope brings information: 
PSIC. РОВ 1562, Decatur. IL 62525. 


ФЮОО DAI Y POTENTIALS! Överst as! 
Stateside' ZINC YOS. Box 12896, Las 
Vegas. NV 89112. 


| MAILING LISTS 


FREE Mailing List Consultation. 
Details; GOC-30L, Box 1107, ан. FL 
33494. (305) 334-5205, 1-800-554-5478. 


MAILORDER BUYERS LISTS available 
‘for IMMEDIATE USE! Computerized on 
‘Peel and Stick labels in ZIP CODE 
ORDER. GUARANTEED DELIVERABLE! 
For complete details SEND 51.00 to: B.F. 
Dunne Ltd.. 18 Woodburv Road. Edison. М.) 
| Uns zu. 


EXCLUSIVE Mailing List of Opportu- 
‘пиу Seekers. SASE to: AVERY, Box 398, 
Hicksville, NY 11802. 


EARN bigger profits! Professional top of 
the line computerized full feature mailing 
lists $3 100, $20 1000 names. Lone Star 
Products, 1612 N.W. 21st. Fort Worth. TX 
| 76106-7832, 


| SUCCESSFUL MAIL LISTS 
‘Fresh. computerized Buyers. For all 
details: Iowa Sales Co.. 1200 S. Grandview. 
‘Suite 1. Dubuque. IA 52001. 


MAILORDER BUYERS LISTS available 
for IMMEDIATE USE! Computerized on 
Peel and Stick labes in ZIP CODE ORDER 
(GUARANTEED DELIVERABLE! For com- 

plete details SEND Sase to: DSH Enter- 

prises, 5227 Mission St.. San Francisco, CA 
94112. 


MAKE MONEY SELLING to 
TERIZED MAILORDER BUYERS!! FREE 
VALUASLE REPORTS!!! ЕЗАМ, Вох 241- 
PS. Brooklyn. NY 11226, 


COMPU- 


FRESH Opportunity Seekers. 
NIGHT SHIPMENT! Adhesive Labels. 
500 $25, 1000/3840: 5000 8175. Others, 


ADVON, Drawer B6. Shelley. ID 83274. 
Міха MasterCard, AmEx 1-800-992-3866. 


FOREIGN NEWSPAPERS 


NEW! WORLDWIDE ENGLISH MAGA- 
ZINES. Sampler: 5249. FREE BRO- 
‘CHURE. Multinewspapers. Box DE-39. 
Dana Point, CA 92629. - 


FOR INVENTORS - 


PATENT ІТ ECONOMICALLY! Free 
details. Licensed since 1958. Rainer Asso- 
ciates, 2008 Fondulac. Richmond. VA 
23229. 


NONPROFIT foundation helping inven- 
tors over 10 years, Free recording forms. 
Free evaluation. Affiliated Inventors 
Foundation. 501-A Iowa. Colorado Springs. 
CO 80909 or Call 1-800-525-5885. 


INVENTORS! Can vou profit from vour 
idea? Call today regarding the marketing 
M vour invention. or write for your free 
information package. Over a decade of ser- 


82 Broad Street, Dept. PS. 
Vestfield, Massachusetts, 01086. 1-800- 
335-5656. In Massachusetts call (413) 568- 
3153. 


HAVE YOUR INVENTION MADE OVER- 
SEAS. World Trade Associates, Box 789. 
Adelphia. MD 20783. 


| BEFORE yuu waste thousands, get The 
"SUCCESSFUL INVENTORH'S HAND 
GUIDE" Book. Swp by Step instructions. 
Send Check or M.O. for $8.95 to: D&B 
ENTERPRISES. P.O. Box 1121. Longmont. 
UO K050. 


| Products. 


PATENT YOUR INVENTIONS CHEAPLY. 


Registered кері Agent, М. Damocles, 99 

Robinhood Мау, Bolingbrook. IL 60439. 
INVENTORS: lf! vou have an invention 

lor sale or license, write for free booklet 


explaining how we can help you. Kessler 
Sales Corp.. C-7-Fl. Freemont, OH 43420. 


INVENTIONS WANTED 


INVENTIONS Developed Marketed. 
Free Invention Certificates. MANUFAC- 
TURERS REPRESENTATIVE, uite 3615- 
PS. Woolworth Building. New York. NY 
ИНТ. 


INVENTORS! Confused? Need help? 
Call AIM for free information kit. Toll free: 
Г -800-225-5800. 


Presentation to industry and exhibition at 
national innovation exposition. Call free 1- 
S0U-528-6050, Canada, 1-800-528-6060. 
XASI. Or write: 
INVENTION SUBMISSION CORP-PS 
903 Liberty Avenue 
Pittsburgh, PA 15222 ! 

NEW IDEA? American Patent in Wash- 
ington, D.C. will assist you through 
RESEARCH and DEVELOPMENT! Free 
Kit— 1-800-257-7880. 

HONGKONG lactory needs several new 
products for their overseas buyers, Send 
product ideas for royalty evaluation. Can 

roduce exclusively Hongkong Plastic 
letul Products Company, Box 69627, 
Kwuntong, Hongkong. 

FREE information of offering vour 


invention for sale. Kessler Sales Corpora- 
tion. C-7- IW. Fremont, Ohio 43420. 


HUNTING & FISHING INFO. 


FREE 1986 CATALOG: Gun-Chaps. 
hunting and archery accessories. Kane 


Dept. PS. 5572 Brecksville Rd.. 
44131. 


SAUSAGE MAKING 
& SMOKING SUPPLIES 


CATALOG о 


Cleveland, O 


И REFUNDABLE WITH FIRST ORDER | 
Worldwide Spices of Iron Ridge, WI 
131 N. Main Iron Ridge, WI 53035 


SPORTING GOODS 


SWORDS From All Over The World — 

Color Brochure $3.00. Main. Box 159P5. 
Wvekotf. NJ 07481. 
TRAMPOLINES - Factory Direct. Free 
Catalogue. Trampoline World. РО, Box 
BÜR-B. Fayetteville. GA 30214. (404) 461- 
9941. 


` KNIFEMAKING SUPPLIES 


MATERIALS FOR CUTLERY 
38 Page сеза юя $2.00. Custom Knifemak- 
ers Su 


ly, 308-Р5. Emory, Texas 75440. 


TAXIDERMY 


EXOTIC Butterfilies, Beetles. Worldwide. 
64 Page Catalog $2.00. Scientific, P.O. Box 
307. Round Lake, IL 60073. 


d BUILDING 
CHARTS, Free Catalog. 
CHARTS, 7 7124 North Clark. Chicago. IL 
SCIENCE & CHEMISTRY 
225 PAGES! 1954 Glassware—Chemi- 
cal — Lab. Equipment — Experiments. 


Most comprehensive ens offered by 
anyone in this column. Established 1970. 
$3.00 REFUNDABLE. Aldrich Scientific. 
PO. Box 675-PS69, Helotes, TX 78023. 
"EXPERIMENTERS" LABORATORY 
CHEMICALS —GLASSWARE. Catalogue 
81.00. HAGENOW LABORATORIES, 1302 
Washington, MANITOWOC, WI 54220. 
CHEMICALS /LAB EQUIPMENT 
LOW Prices glassware, mantles scales. 
microscopes, лын a Chemical $3.00. 
Equipment $4.00 both $5.00. CHEM-LAB, 
13814 Inglewood, Hawthorne. CA 90250. 


FREE SCIENTIFIC CATALOG H.J.M. 
Laboratories, Inc. presents its latest cata- 
log containing scientific laboratory equip- 
ment and supplies. including a complete 
line of specialty laboratory glassware. 
Write today for your FREE catalog: R.J.M. 
Laboratories. Іпс.. PO. Box 899, Santee. 
CA 92071. 


1987 CATALOG, 200 pages. Science and 
nature equipment, glassware and books - 
elementary to profe: ‘ssional. $2.00. Merrell 
Scientific, 1665 Buffalo Road, Rochester, 
МҮ 14624. 


ANATOMICAL CHARTS, MODELS, 
SKELETONS, $1.00) Catalog. CHARTS, 
7124 North Clark, Chicago, IL 60626. 


AGING Research Catalog Free. Biogeron 
laboratories, Box 5277, Bloomington, IN 


| 41402. 


FORMULAS, PLANS 


(REFUNDABLE): GWAG6, Box 193, 
Brookfield, WI 53008- 0193. 
MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 

Catalog for instrument makers. repairers. 
Imported tonewood, tools, varnishes, parts, 
accessories, strings, cases, European 
instruments. Bows, Assemble yourself vio- 
lin and guitar kits. Catalog $1.00 includes 
I0'4 discount certificate. Dept. LI. 4026 W. 
Belvedere Ave., Baltimore, ID 21215. 


FREE music catalog—exciting teach 
yourself courses! Country, gospel, stan- 
dard. Davidsons, 6727PS Metcalf, Shaw- 
nee Mission, К5 66204. 


SONGWRITERS 


. POEMS-SONGS WANTED. Free Pub- 
lishing! Promotions. Broadway Music, Box 
74: 34-PS, Sarasota, FL 33578. 


BOOKS & MAGAZINES 


FAMILY Bibles - Beautiful Bible Stories, 
Taped Bible Cassettes. Details $2.00. Brid- 
ges. Box 5460, Hollywood, FL 33083. 


INDEXES io POPULAR SCIENCE 
available: full set of 13 for ma. postage 
paid. For 1984 only, send $1.75 to: POPU- 
LAR SCIENCE Box 2017. 
Latham. NY 12111. 


ER TRICKS - a handbook loaded 
with hundreds of commonsense, practical. 
evervday. memada for new, current, or 
future teachers. $5.00. Teacher Tricks, 
1909 Sunset, Wells Walla. WA 99362. 


DETECTIVES 


PRIVATE INVESTIGATOR Home- study 
Training Program. Free Information. 
Global, Box 91Р, Напоуег, МА 02339, 


HI-TECH 


HUNTER, BOX 12922, WINSTON- 
OF INTEREST TO ALL 


MESSIAH PROMISED LIFE TO THE 


OVERCOMER. Send for your tree сору 
of “Тһе Psychology of Purity & Chas- 
tity" to: Schizophrenics International, 
PRO. Box 50456, Ft. Worth, TX 76105. 


WITCHCRAFT — HARNESS THE 
FORCE. Understand the Old Religion and 
the consensus realitv. Gavin and Yvonne, 
Box 1502PS. New Bern. NC 28560. 


WALL CANDLE HOLDERS - ': white 
pine 2's" x 11° Medium stain finish. $8.00 
air PPD NY add 7*4. J. W. Crafts. Dept. 
"3. Box 153. Wellsville. NY 14895. 


HEART ATTACK 


| FREE REPORT. | survived heart attack. Quit] 


doctors. Used 90+ day painless technique. Cancel- 


led surgery—Tossed out pills—Ended discomfort. | | 
Feel & look younger. Regained health. Laugh at | | 

s. | am a new man. Helping others. | 
Free proof--SEND NO MONEY--only name and. 


doctors & pil 


address! Survival-B, Box 3256, Austin, Texas 
78764. Dept. 46 


STAMP COLLECTING 


FREE: Discount Stamp Catalogue, Shel- 
ron. Box 547B. North Miami, FL 33161, 


FREE Surprise collection with approv- 
als. Jay. Box 2130. Petaluma. CA 94953. 


PENNY Stamp Approvals, Regardless 
Catalog. C. Kloster, 4164 52nd St. San 
Diego. CA 92105. 


no WORLDWIDE stamps 10¢. Approvals. 
White, Box 24166-AF, Indianapolis, IN 
46224. 
us. 100 Different, 25e, Approvals, Brad- 
ley. Box 425Р5, Midlothian, УА 23113. 
25 US MINT $1.00 with approvals, Сагі- 
son, Rt2, Box 112P. Annandale, MN 55302. 
SPECTACULAR! 300 Breathtaking 
Stamps from 35 Countries. Only $1.00 
with latest bargains and sensational 
approvals. Stamps + „De ^ 516. Box 982F, 
Toronto, Canada M4Y 2 


HEARING AUS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged. Lloyds-PSC, Rockford, IL 
61104. Call 1/800/323-1212 Toll Free. 

GIANT SAVINGS Custom In-The-Ear 
Specialists. 30 Day Trial Terms. Riteway. 
Box 594515, Chicago. IL 60659. 


ļ |» PRICE CATALOG FREE! 


SUPER SAVINGS! Newest. Finest. All 


HEARING AIDS 


і . Buy DIRECT $ save МАР to HALF! 
lesmen on HOME 
LX FREE Catalog. White 
i D Н.т кіш 9530 La Ave., 
e ngdon 
ii EU Meg Cal. 91343 


ENJOY HEARING 


All in-the-ear serio Aid! Nothing 
over, under or behind the ear . . 

no cords, tubes or wires. Simple 
slip-in fit. Full range volume control. 
45 day trial. NO salesman will call. 
Order your free catalog! Write Better 
Hearing today! 


or call 24 hrs./day 
1-800-824-7888 
ask for Operator No. 372 
BETTER HEARING 
Box 569-69P Brookport, IL 62910 


WEARING APPAREL 


WATERPROOF your Boots! Send $5.00 
for ROSCOE'S LEATHER DRESSING. То: 


Р.О. Box 981, Goshen, IN 46526. 


TREASURE FINDERS/ 
METAL DETECTORS 


FIND old coins, jewelry. gold nug 
New patented revolutionary device, ЕС 
catalog. Gardiner, 47291, М. 7th 
Phoenix, AZ 85013. 


Pay For Your Hobby! 


With White's NEW 
Professional Series 
Metal Detectors 


Ave., i 


Call Toll Free: 
1-800-547-5911 


WHITE'5 ELECTRONICS 
Dept. PB-6 Sweet Home, OR 97386 


GOOD EATING 
No MEAT MILK EGGS HONEY FISH or 
FOWL. Over 100 recipes, reasons, exer- 
cises, rubdown instructions, hydrotherapy. 


$15 to: Humane Engineering. PO. Box 
593314, Orlando. FL 32859. 


WORKING STEAM MODELS 


KITS or ASSEMBLED. 
Tractors, Locomotives, Lim- 
ousine, Roadster, Truck, | 
Барар Two Steam 

59 


8 $4.95 
юа 59 соо red Cir- 
cular $1.00 Summer dis- 
counts 

DIAMOND ENTERPRISES 
Dept PSM, Box 6% 537, Alexandria Bay, NY 13607 
Phone: (61 3)-475-1771 
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Product Information 


Booklets, catalogs, and folders listed below provide reliable information, illustrations, and specifications to help you in planning the purchase 
of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling fee. 


901 Window Remodeling A 12-page bro- 
chure from Andersen Corp. explains how to 
add beautiful glass areas to your remodeling 
without significantly adding to heating costs. 
Andersen's Concept IV glass windows and 
doors are designed to meet the needs of vari- 
ous climate zones in the U.S. Free 


902 Boating Bayliner Marine Corp.'s new 
catalog displays the firm's complete line for 
1986. Sporty runabout packages to world- 
class luxury motor yachts are featured, all with 
the high quality, standard equipment, and 
value that Bayliner provides. Free 


903 Custom Houses This brochure from 
The Building Institute explains how to save 
up to 4O percent in a custom-built home. 
Based on a home manufacturer's kit, the mak- 
ers will prefabricate the design from your plans 
and specifications. 254 


904 Lathe Accessories А fully illustrated 
12-page catalog from Clausing Industrial de- 
scribes its complete line of accessories for 
six- and 12-inch Atlas and Craftsman Model 
101 shop lathes. Free 


905 Speed Boats А full-color 32-page 
1986 catalog from Donzi Marine lists its in- 
ternationally known line of high-performance 
18- to 33-foot fiberglass speed boats. $5 


906 Car Paint Repair Dupli-Color’s 18- 
page "Auto Touch-Up Guide" gives step-by- 
step instructions for car paint repair for nicks, 
scrapes, and rust. The company's complete 
product line is listed. Free 


907 High-Energy Multimeters — A full-color 
eight-page brochure from John Fluke Mfg. Co. 
features its high-energy-protected analog- 
digital multimeters. Included in the brochure 
are fully waterproof and lower-cost units iaeal 
for home use. Free 


908 Oil Pans The latest catalog from 
Hamburger's Oil Pans features its competi- 
tion and street performance oil pans. It also 
lists various oil-system accessories, includ- 
ing a unique oil-pan heater that greatly im- 
proves cold-weather starts. $1 


909 Exercise Equipment This new sum- 
mer 1986 catalog from Harrison-Hoge Indus- 
tries features GoGym, the lightest, most 
portable exercise equipment anywhere. GoGym 
is solidly constructed for hard use. $1 


910 Custom Homes А unique plan book 
lists 150 house designs from Home Planners. 
Williamsburg, Tudor, апа 1 ›2-ѕїогу Cape Cod 
styles are featured, as well as contemporary 
styles. The book includes low-budget and 
country-estate sections; blueprints for all the 
houses are available. $3.95 


911 Home Heating A full-color 10-page 
brochure from Kent Heating describes its full 
line of award-winning wood stoves and fire- 
place inserts. The literature includes complete 
specifications, installation clearance require- 
ments, operating tips, technical data, and 
general information on heating your home with 
wood. Free 


912 Residential Locksets — Kwikset's full- 
color brochure describes unique designs and 
architectural lockset styles for the home. Door- 
knobs, levers, entrance handle sets, and dead- 
locks are shown. 354 


913 Overload Control A color brochure 
from Load Toter Mfg. Co. explains its patented 
pickup-truck overload control. The company 
says the system increases payload capacity 
100 percent and acts as an anti-sway and 
stabilizer bar, eliminating fishtailing and bot- 
toming out. The controller comes into play 
only when the truck is loaded; it installs in 
30 minutes, and is guaranteed for life. Free 


914 Windows Marvin Windows "Idea Bro- 
chure" illustrates how the size and style of 
windows can have an impact on the appear- 
ance of your home. Information on how win- 
dow construction can affect energy efficiency 
and maintenance is also provided. Free 


915 Leisure Boats Godfrey Marine's two 
color catalogs feature its line of cruising, 
fishing, and water-skiing boats, including 19 
low-cost inboard and outboard designs. Free 


916 Window Technology Ап eight-page 
pictorial from PPG Industries details the heat- 
saving benefits of “Тһе Intelligent Window,” 
made with Sungate 100 coated glass. The 
brochure also gives data about degree-days 
to help you decide how much energy is needed 
to heat and cool your house. Free 


917 Ideas for the Home “Тһе Pella Idea 
Book," a 32-page booklet from Rolscreen Co., 
features a variety of wood- and aluminum- 
clad windows, circle heads, patio doors, sky- 
lights, sun rooms, and interior folding wood 
doors. Energy-saving glazing and shading op- 
tions are illustrated and described. Free 


918 Garden Care А 20-page booklet, 
"How to Buy a Trimmer Without Getting 
Clipped," from Shindaiwa provides informa- 
tion on how to select and safely use a grass 
trimmer or brush cutter. 252 


919 Tool Shop  Shopsmith's spring/sum- 
mer 1986 catalog lists its line of carpentry 
tools. Included are table saws, jigsaws, band 
Saws, Planers, sanders, and much more... 
everything for the home craftsman. Free 


920 Catalytic Converters Literature from 
Texasgulf Minerals and Metals explains how 
to earn extra cash income buying and selling 
automobile catalytic converters. It tells you 
how to buy and where to sell. Free 


el | IN COUPON AND MAIL TODAY Sa mmm mm mm m UD OD UD OD ED OD UD UD ED E E E 


POPULAR SCIENCE Р.О. Box 322, Dalton, Mass. 01226 


Note: PoPuLAR Science Massachusetts address is for Product Information only. 


Please send the items checked below. | am enclosing $1 handling charge (any 
number of items) plus amount required for priced items. Orders will not be 
processed unless accompanied by the $1 handling fee. 


THIS COUPON EXPIRES NOVEMBER 30, 1986 


І AM ENCLOSING 
$—— for priced items 
$ 100 5 for handling 


85-------ТОТАІ REMITTANCE 


Phone (area code) 


g 901 [] 905 $5 [] 909 $1 ГІ 913 [] 917 

[] 902 [] 906 П 910 $3.95 (1914 ГІ 918 25¢ 
О 903 25¢ LJ 907 [] 911 (1 915 [] 919 

о 904 ГІ 908 $1 ГІ 912 35% [] 916 [] 920 
Name (please print) 

Address - City & State 


Please send cash, check, or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks’ delivery. 
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HEAVY-DUTY HARDBODY 


THE NEW NISSAN HEAVY DUTY BIGGEST CARGO BOX. The cargo box BIGGEST V-6 ENGINE. The engine— 

LONG BED. You work hard in a heavy-duty © —double-walled steel. 88" long. 59.8" biggest in any compact truck ever. Fuel- 

job. You need a Hardbody. wide. Over 17" deep. Biggest cargo volume injected. Overhead cam. 3.0 liter V-6. 140 
The payload—2000 Ibs. Supported by a of any compact truck, including all other high torque horsepower. No compact truck 

reinforced box-ladder steel chassis. Beefed- ^ long beds. The cab—Nissan's roomiest pumps out more. 5-speed stick. Or 

up independent front suspension. New rear ever. With controls where they belong. 4-speed automatic with overdrive. 

leaf springs. Heavy-duty rear coils. Tough Huge windows for exceptional visibility. The Nissan Heavy Duty Long Bed. Big. 

LT195/75R14 tires. Extra-big doors for easy in and out. Tough. Strong. A real Hardbody. 


THE NAME IS NISSAN 
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Intelligent Electronics 


